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FACTORS AFFECTING IRISH POTATO POLLEN 
GERMINATION IN AN ARTIFICIAL 
ENVIRONMENT! 


KinG? anp Titus M. Jounston® 


INTRODUCTION 


Interest in the pollen grain as a biological unit, and in the reaction 
of pollens to artificial environments, has been considerable for nearly three- 
quarters of a century, when it was first found that pollen would germinate 
in water alone (Green, 1891 & 1894: and Correns. 1889, Molisch, 1893, 
and Lidfoss, 1896, as cited by Brink, 6). The interest in pollen has 
broadened during the twentieth century to include studies on its structure 
and basic physiology, including, in particular, its reactions to various 
stimuli; however, among the several hundred reports on pollen behavior 
under both natural and so-called artificially-induced environmental con- 
ditions, very little data have been, thus far, of concrete aid to the plant 
breeder. Actually, the problems involved ia such studies are extensive and 
interrelated. Good pollen handling methods must necessarily be dependent 
on a knowledge of the viability of a batch of pollen at any particular time ; 
consequently, the development of a reliable viability test for the pollen-in- 
question is a prerequisite to proper handling of that pollen. Since viability 
tests, especially as based on germination percentages, have been erratic 
for the pollens of all horticultural crops, continuing studies on pollen 
potency tests are being made at Baton Rouge. The results of certain studies 
on Irish potato pollens are reported in this paper. 

Various types of media have been used in attempts to ascertain from 
percentages of germination the viability of batches of pollen; nevertheless, 
the reliability of such tests has always been subject to doubt. Occasional 
evidence of an apparent close agreement between germination percentages 
on artificial media and under natural conditions has been presented, East 
and Park, (13). 

The primary function of an artificial culture medium is to supply 
water, Visser, (34); and the pollens of a number of plants have been 
reported as having germinated on water alone (Adams, 1; Knight, 18; 
Righter, 26; Visser, 34), although erratic germination was observed in 
hanging drops of pollens from the Prunoidae and the Pomoidae, Nebel 
and Ruttle, (22). 

There is little doubt any longer but that pollen germination and pollen 
tube growth are related to the osmotic properties of the medium (Adams, 
1; Martin and Yocum, 21; Brink. 6; Waddington, 35; Roberts and 
Struckmeyer, 27; and Visser, 34). Many pollen grains can adjust them- 
selves to various osmotic conditions, whereas other pollens may germinate 
under more specific conditions, presumably as controlled by the turgor 
pressure that a grain can maintain, Visser, (34). 


1 Accepted for publication February 24, 1958. 

2Associate Professor, Department of Horticultural Research, Louisiana State Univer- 
sity, Baton Rouge, La 

3Formerly Graduate Assistant, Department of Horticultural Research, Louisiana State 
University, Baton Rouge, La. 
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Some pollens do not seem to need external nutrients for germination, 
whereas others do. These nutrients, such as certain sugars, are thought 
to control only the diffusion rate of water in the initiation of germination ; 
and it is likely that most pollen grains of many plants receive from within 
the grain the necessary nutrients for tube growth, Visser, (34). There is 
considerable experimental evidence which indicates that the best culture 
media for pollens contain sucrose (Sandsten, 28; Adams, 1; Brink, 6; 
Stout and Clark, 30; Uspensky, 33; Traub and O’Rork, 32; Crane and 
Brown, 10; King and Hesse, 15; and Raptopoulos, 25) to list only a few 
reported studies; however, the concentration of sucrose for optimum‘ 
germination varies considerably among pollens of different species and 
even sometimes for one pollen. 

The possible influence of the hydrogen-ion concentration of the pollen 
culture medium has received surprisingly little attention; although it is 
known that pollens do respond to varying pH levels of the medium, Brink, 
(/). 

Among the growth promoting substances and other chemicals which 
have been found to influence pollen germination are: thiamine ( Dandliker, 
et al, 11; and Smith, 29), colchicine (Smith, 29 and Loo and Hwang, 20), 
lactoflavin, ascorbic acid, 3- indole-acetic acid (Cooper, 9 and Larson and 
Tung, 19), boron ( Addicot, 2; Thompson, and Batjer, 31; and Faull, 14). 
Magnesium sulphate (Paton, 24; Loo and Hwang, 20), potassium 
phosphate, potassium chloride, ferric sulphate, Paton, (24). Batjer and 
Thompson, (5), tested thirty-three growth substances on pollens of Mvlla 
and Tropacolum. 

Temperature and humidity are prominent among factors which 
influence pollen germination in a so-called artificial environment, and have 
received considerable attention in studies on pollen viability (Sandsten, 28 ; 
Dorsey, 12; Anthony and Harlan, 3; Buchholz and Blakeslee, 8; Uspensky, 
33; King and Hesse, 15; Olmo, 23; and many others; whereas limited 
studies have shown that carbon, hydrogen, oxygen, and minor elements 
influence pollen germination (Van Tiegham, 1896, cited by Brink, 6; 
Anthony and Harlan, 3; Nebel and Ruttle, 22; and Bair and Loomis, 4). 


PROCEDURES AND RESULTS 
GENERAL PROCEDURE: 

Collection, and culture of the pollens were carried out as reported by 
King, (16). The culture medium used contained 2 per cent agar (U.S.P. 
#1, 15 per cent sucrose) except in tests 2 and 4. The pollens were 
cultured at 60° F., for 12 to 24 hours (except in test 5). Preliminary tests 
had indicated that maximum germination in a culture could not be expected 
with certainty in less than 12 hours, whereas cultures held at 60° F. for 
more than 24 hours were apt to encourage the growth of fungi. 

Germination percentages were calculated from counts of germinated 
grains within a total of 100 in any one area. Sufficient replications were 
made for a representative average of the germination percentages. The 
magnification used in these studies was 150X. 


4This term must be considered in a broad sense, and cannot be thought of as maximum, 
or total, viability of the pollen being tested. 
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Data in all tables are presented as germination percentages, and the 
identity of the pollens used in each test is given only with the data of the 
respective tests.° 


TEST 1:—On the Effects of Various Drying Temperatures on 
Potato Pollen Germination. 
Procedure \nthers from three varieties and four selections were dried 
in open Petri dishes at temperatures of approximately 70° F. (room), 
and of 90° F. (on top of oven) and 123° F. (inside oven). Separate lots 
of each pollen were dried at these temperatures for 21%, 3, 4, 6, 10, and 
17 hours,respectively. The pollens were then cultured. 
Results: (Refer to table 1). There was, in general, less germination from 
pollen which had been exposed for an extended time to a temperature 
over, or around, 123° F.; whereas at the lowest temperature used (70° F.) 
longer period of time was required for proper drying at the same time, 
with least loss of viability. Viability seemed least affected when the pollens 
were dried, for storage, at 90° F. for 2%, 3, 4, or 


6 hours. 


TEST 2 On the Effect of Various Concentrations of Sucrose in the 
Culture Medium on Potato Pollen Germination. ®1 


Procedure: The pollens of two varieties and two selections were cultured 
on agar media containing, separately, fourteen concentrations of sucrose, 
ranging from 2 through 26 per cent. Germination percentages were calcul- 
ated from four cultures of each pollen. 


Results: (Refer to table 2). The germination of pollens on a sucrose- 
agar medium was influenced by the concentration of the sucrose. Germina- 
tion was low at the extremes in concentrations—the total germination 
being 2 per cent at the lowest concentration and 46 per cent at the highest. 

There was. for all pollens tested, correlation between the concentrations 
of sucrose and the percentage of germination. As the concentrations 
increased, so did the germination percentages up to 14 and 16 per cent 
sucrose in the medium. There were no significant differences in germina- 
tion between sucrose concentrations of 14 and 16 per cent. The germina- 
tions at these concentrations were highest and were highly significant over 
all other sucrose-agar combinations. 

The best sugar-agar media found elsewhere for germinating Irish 
potato pollens include 20 per cent (Kessler, 1930, as cited by Uspensky, 
33) or 25 per cent sucrose, Uspensky (33); while the pollens of wild 


5Red LaSoda pollen was purposely used because of its low viability. 

6The same four pollens were cultured on various concentrations of dextrose, maltose, 
and levulose in an additional test on this problem. The results indicated highly sig- 
nificant differences in germination among the three different non-sucrose sugars, but 
no significant differences among the various concentrations of each sugar. Germina- 


tion was never as high as in those concentrations of sucrose which had the higher 
germination percentages. 


7Tests on the effect on potato pollen germination of ascorbic acid, yeast, thiamine, 
boron, propionic acid, 3-indoleacetic acid, maleic hydrazide, and alpha-naphthalene 
acetic acid were inconclusive in results. These substances did not, in general, promote 
pollen ge rmination. Colchicine in five concentrations inhibited germination. Ascorbic 
acid in six concentrations showed significantly greater tube growth at the 1 and 10 
ppm concentrations of the acid. 
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TaBLe 1.—Effect of various drying temperatures on potato pollen 
germination. 


Temperature and Hours of Exposure 
Pollens >. 70° F. 


Sebago 
Katahdin 
Kennebec 
Sel. 22-194 
Sel. 22-153 
Sel. 92-23 
Sel. 81-113 


Means 


24.8 
Means 


46.6 48.6 45.3 44.0 32.6 33.0 


L.S.D. for comparing time exposures O1 level 5; .05 level—4.62 
L..S.D. for comparing temperatures O1 level 79; 05 level—5.59 


Taste 2.—The effect on Irish potato pollen germination of sucrose in 


the medium. 


Sucrose 
Concentra- 


on Katahdin Sel. 22-153 
er cen 


Pollens* 


Means 


3.00 

4.33 

6.33 
12.00 
16.33 
19.33 
28.00 
28.33 
26.33 
26.33 
26.06 
27.00) 
15.33 


Into we 


~~ 


1x 


DNINI 
went 


Check (no 


sucrose 


0.06 


Means 28.5 17.1 


L.S.D. for comparing concentrations: .01 level—1.56; .05 level—1.37 

L.S.D. for comparing varieties; .01 level—2.21; .05 level—1.12 

*Red LaSoda pollen did not germinate, therefore, it was not included in either table 
or the analysis of variance 

**Concentrations at which germination was highest. 
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species are known to germinate much better on a range of sucrose con- 
centrations in the medium than do pollens of cultivated forms, Stout and 
Clark, (30). It is believed by many workers, (Adams, 1; Martin and 
Yocum, 21; Waddington, 35; Visser, 34) that an osmotic relationship 
exists between pollen grains and the culture medium, as may also be 
indicated in this test by the curved and shrivelled pollen tubes at 20 and 
25 per cent sucrose concentrations. 


TEST 3: On the Effect of the pH Level of the Culture Medium on 
Potato Pollen Germination. 
Procedurs Pollens from four varieties and four selections were cultured 
on media with hydrogen-ion levels ranging from 2.0 through 8.3. An 
average of four counts was calculated for each of the pollens at each pH 
level. 

Solutions of 1-N sodium hydroxide and hydrochloric acid were used 
to adjust the media to basic and acid reaction, respectively. 
Results: (Refer to table 3). The highest germination percentages, which 
were highly significant above all others, occurred at pH 5.2. This happens 
to be, also, the pH of U.S.P. No. 1 agar. There was a rapid decline in 
germination at pH levels either more acid or more basic than pH 5.2. 
This response of pollen, by germination, to changes in pH of the culture 
medium was found, also, for sweet pea pollen, where the high germination 
occurred at a pH of 7.0, Brink (7). 


TasLe 3.—The effect of pollen germination of the pH level of the culture 
medium. 


Pollens 


MSS-3.1 
Katahdin 
Sel. 31-86 
Cherokee 
Sel. 92-23 
Sebago 
Sel. 26.44-1 
LaSoda 


Means 50 5 75 2.00 | 


L.S.D. for comparing pH levels: .01 level—1.11; .05 level—7.3 
L..S.D. for comparing varieties: .01 level—1.05; .05 level—.70 


TEST 4: On the Effect of the Agar in the Medium on Potato 
Pollen Germination. 


Procedure: Three pollens were cultured on 1 per cent and 2 per cent 
concentrations of each of four commercial agars, namely: USP No. 1 
shredded, shredded brown agar, Difco special agar (Noble—Control No. 
100490), and Difco Bacto-Agar. Each medium contained 15 per cent 
sucrose. Five replications of each pollen were cultured on the two con- 
centrations of each type of agar medium. 


| 
pH 
? 33.) 41 1 63 7.5 83_| Means 
(0) 4 3 8 3 3 i} 3.85 
0 2 4 ll 4 2 3.50 
0 4 2 9 3 6 | 3.85 
"0 1 2 6 2 2 2.14 
0 0 0) 0 0 0 0.00 
0 0) 0 0 0) 0 | 0.00 
0) l l 2 2 2 l | 1.28 
0 0 0 0 0) 1 0 | 6.14 
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Results: (Refer to table 4). There were significant differences in pollen 
germination on the various agar media, but no such differences between 
the two concentrations of each type of agar. Germination on U.S.P. No. 
| agar was highly significant compared with the germination on all other 
agars tested. 

The variations in germination percentages of all the pollens tested 
tended, for the most part, to be in the same direction on any given 
medium. Katahdin and Selection 22-153 pollen geermination on U.S.P. 
No. 1 agar were, for example, both relatively high; whereas, on Difco 
Bacto-agar, both pollens had lower germination, 


Taste 4.—The effect on potato pollen germination of the agar in the 
medium. 


\gars 
Brown Noble Difco 


Katahdin 


4 
4 
3 


Means 

L.S.D. for comparing agars: .1 level—16.5; .05 level—9.9 
** One per cent agar concentrations 

*** Two per cent agar concentrations. 


TEST 5: On the Effect of Temperature on Potato Pollen Germina- 
tion. 


Procedure: Five replications of each of two varieties and two selection 
pollens were cultured at a temperature of 40° F., then at 50° F., 60° F., 
70° F., 80° F., 90° F., and 100° F. 


Results: (Refer to table 5). There were significant differences in ger- 
mination at the various temperatures. Germination at 60° F. was significant 
at the 1 per cent level compared with that at all the other temperatures. 
All of the pollens tested responded similarly to changes in temperature 
by lower germination percentages in temperatures either lower or higher 
than 60° F. or 70° F. The optimum temperature for germination among 
those used in the test was found to be 60° F.; as compared with 77° F. 


Potlens | 
** 
ll 11 7 6 10 8 
12 15 9 8 7 9 6 | 
10 12 8 10 4 8 3 
13 1] 11 4 6 1] 6 6 
10 1] 8 7 7 
Sel. 22-153 4 7 2 6 3 5 3 
7 6 4 4 3 5 2 
6 5 3 6 ? 4 3 
5 3 4 2 
4 6 5 3 4 5 2 3 
Sel. 22-194 0) 2 ] | 0) 
l l 0) 0) 
l | 0) 0) 
] l l ] | 
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Tape 5.—The effect of temperature on potato pollen germination. 


Temperatures 
40°F, 50°F. | 60°F. | 70°F. | 80°F. | 90°F 100°F. Means 


22-153 


tv lv GW 
min wiv ty 


15.0 


S.D. for comparing temperatures: .01 level—2.07; .05 level—1.58 


for comparing varieties Ol level—1.57: .05 level—1.27 


(Kessler, 1930, as cited by Uspensky, 33), and 79° F. Uspensky (33) 
which had been found to be satisfactory elsewhere for Irish potato pollen 
germination, 


TEST 6: On the Effect of Relative Humidity of the Environment 

on Potato Pollen Germination. 
Procedure: Pollens from two selections and one variety were cultured 
at approximate relative humidity percentages of 0, 18.8, 27.4, 37.1, 47.3, 
58.3, 70.4, 80.5, 88.8, 93.9, and 100. The humidities were established 
with sulfuric acid — distilled water solutions, in half-pint screw-cap fruit 
jars. 

A thin coating of sucrose-agar medium was spread over a slide for 
pollen culturing. It was hoped that this type of culturing would keep to a 
minimum any change in humidity as influenced by water in the culture 
medium. The temperature was maintained at 60° F. 

Results: (Refer to table 6). There were highly significant differences 
in germination of the pollens tested when cultured at the different relative 
humidities. Germinations at 93.9 and 100 per cent relative humidity, 
and the check cultures were highly significant over germinations at all other 
humidities except those of 80.5 and 88.8 per cent over which they were 
not significant, and 70.4, over which they were only significant at the 
5 per cent level. There was little difference among the germinations at 


l 0 0) 0) 
0 0 0) 0 0 
0 l l 0 0 
0 0 0 ] 0 5.4 
Sel, 22-194 0 (0) 0 0 l 0) 0 
0 ] 0 0 0 
0 0 0 0 0 1 0 
0 0 0 0 (0) 0 0 
0 0 0) 0) 0 0) 0 O.8 
Katahdin ] 2 7 8 ( 2 0) 
’ 2 2 7 6 7 3 0) 
] l 8 8 5 4 0 
2 3 9 | & 6 3 0) 
f l l 8 7 5 3 0 27.2 
Red LaSoda 0 (0) 0) () 0 
} l 2 () ] 0 0 
0 l 3 0 0 0 0 
0 0 l 0 0 0 0 
0 l | 2 () 0 0 0 3.0 
Means 2.0 3.5 | 12.5 8.2 4.2 0) 
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TABLE 6.—The effect of relative humidity of the environment on potato 


pollen germination. 


Humidities 


we 


wie 


w 


( he¢ k 


Means 14.7 


L.S.D. for comparing humidities O1 level—5.63; .05 


L.S.D. for comparing varieties O1 level 


93.9 and 100 per cent and the check cultures. The optimum humidity for 
germination in the humidity series tested was 93.9 per cent. 

These results are contrary to findings elsewhere that a saturated 
atmosphere inhibits germination (Anthony and Harlan, 3; Nebel and 
Ruttle, 22; Bair and Loomis, 4); however, the results here do show 
that limited humidity conditions may inhibit germination of potato pollens 


as well as inhibit the germination of other pollens, Anthony and Harlan, 
(3) 


DISCUSSION AND CONCLUDING REMARKS 


The purpose of these studies has not been primarily to determine the 
physiological nature of the influence on pollen responses to an artificial 
environment of various factors which help make up that environment. 
It has been, rather, an effort to stress that these factors (such as the 
ingredients and pH of the culture medium, temperature, humidity, etc.) 
do definitely influence the behavior of pollens, and, furthermore, that in 
an understanding of the reactions of polien to handling (in terms of 
viability) it must not be overlooked that proper handling methods are 
somewhat dependent on a reliable estimate of pollen potency. 

It would be repetitious to refer again to similar, but more limited, 
studies elsewhere (see Literature Cited), which in some instances are in 
agreement with the results reported here and in other instances are not 
at all in agreement. This is to be expected, since a consistent characteristic 
of the pollen grain as a biological unit seems to lie in its inconsistency 
in response, by germination, to an artificial environment. The literature 
will show this to be true for pollens of both horticultural and non-horti- 
cultural crops. Irish potato pollens are similar to those of other plants in 


S| Sel. 22-153 Sel, 22-194 Katahdin Means 
0 0 0 0 0 0 8 0 
18.8 0 0 0 0 0 0 0 0 0 0 0 0 
27.4 0 oO (0) 0 3 } 
37.1 0 | 0 ] 0 0 0 0 3 
47.2 l 0 oO ] €¢ 3 
58.3 2 (0) 0 oO 3 } 
70.4 (0) l 0 0 0 0 () 0 | 
80.5 & 3 
R88 l 3 3 0 2 3 2 f | 
100.0 4 6 5 6 14) 
3 2 l ' 5 14.3 | 
80 77 
} 
] 
05 level—2.17 
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this, if in no other, respect.* The fluctuation in germination of a pollen 
in an artificial environment can still be great, even though known variables 
in the environment are controlled, as shown in other crops such as 
tree-fruits, ornamentals, and vegetable crops other than potato (Brink, 6; 
and, King and Hesse, 15). 

There should be little doubt from the data of the tests reported on 
in this paper. Irish potato pollens respond, by germination, more readily 
to the presence in various degrees of certain factors in their environment 
than to others; whereas they seem to respond not at all to, or are 
inhibited in their responses by, the presence in various degrees of. still 
other factors. 

The chemical or physical relationships between pollen and some 
of the factors of the artificial environment are either not well understood, 
or are not fully agreed upon, by those workers who have studied these 
relationships. This is particularly the situation in regard to the presence 
of sugar in the culture medium. As indicated earlier (see Literature 
Review ), very little work has been done concerning the pH of the culture 
medium on which pollens are germinated; however, as was found in 
test 3 the hydrogen-ion concentration definitely influenced the germination 
of the potato pollens tested. The same lack of attention seems also to 
have been given to the specific influence of other factors, such as, humidity 
and agar. There could possibly be, in the effect of different agars on 
germination, the presence in shredded agar of impurities, or similar sub- 
stances, which are refined out in Difco types of agars, and which might 
serve as stimulants to pollen tube initiation.* The relation between sugar 
in the medium and the pollen grain is thought by some workers to be 
only of an osmotic nature, Visser (34); however, it is believed by others 
(Brink, 7; Traub and O’Rork, 32; ef al.) to be one of nutrition, since it 
is considered improbable that a pollen tube can be initiated and developed 
from a structure (the grain) which is much smaller than the tube itse'f, 
without the aid of external nutrients. 


The most favorable set of environmental conditions (in the handling 
procedure) for the determination, by germination, of viability at any one 
particular time of the Irish potato pollens tested, include, according to 
the data presented in this report, the drying of the pollens for 3 to 6 
hours at approximately 90° F., and the culturing of the grains on a 
U.S.P. No. 1 agar 15 per cent sucrose medium for at least 12 hours 
at 60° F. at a relative humidity near saturation. 


A viability test conducted on a particular batch of pollen under these 
conditions would still not necessarily indicate, with reliability, that the 
pollen-in-question has a certain potency, since its germination might vary 
widely on any two similar culture tests run at the same time. There 
might even be an increase in germination in the same test conducted a 
day or more later (see table 7). There is, also, the probability that the 


*The seemingly low vitality of the pollens used in these tests is due, in part, to the 
fact that Irish potato pollen production and vitality were low in Louisiana in the 
spring of 1955, when these pollens were collected for the tests, as a result of unusually 
high temperatures during the flowering season. 

*This possibility has found support in correspondence from representatives of a nutri- 
ent agar manufacturing company. 

19From data collected by the senior writer. 
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TABLE 7. Response of potato pollens to most favorable set of factors 
affecting germination in an artificial environment. 


Pollens First Culture Second Culture* Third Culture** 


Cherokee 
Sel. 91-143 
Sel. 92-23 
Sel. 22-195 
Sel. 41-5 


*Cultured five days after the first set of cultures. Storage was at —22° F 


**Cultured six days after the first set of cultures. Storage was at —22° F 


pollen will exhibit much greater potency in the field than is indicated by 
the germination test.'° It has already been shown elsewhere that pollens 
of Irish potato, Uspensky (33) and grape Olmo (23), although producing 
poor germination on culture media night set a good crop of fruit. This 
is not to say, of course, that poorly germinating pollen will likewise not 
mean a poor set of seed, as has also often been known to occur (Sandsten, 
(28); King, (17)). 

Germination percentages of potato pollens can, therefore, be expected 
to give an indication that a pollen is living as stated elsewhere—King, 
(17); but the erratic reaction of potato pollens to artificial media make 
these percentages necessarily not reliable in regard to the actual potency 
of a pollen at any one time, particularly in view of that potency in 
pollination. The absence of germination in a particular culture of stored 
pollen, furthermore, is no indication that the pollen is either all dead or 
too weak for field use, King (17). The fact cannot be escaped, neverthe- 
less, that even though the determination of the viability of potato pollens 
by germination on artificial media is not reliable, and is not consistent in 
results, the method must still be considered, unfortunately, as the best 
test at the present time for pollen notency. It should continue to be used 
until a better test is devised. 


SUM MARY 


The purpose of these studies has been to stress that certain factors 
of an artificial environment (such as, the ingredients and pH of the 
culture medium, temperature, humidity, efc.) definitely influence the be- 
havior of pollens; and, furthermore, that in an understanding of the 
reactions of pollens to handling (in terms of viability), it must not be 
overlooked that proper handling methods are somewhat dependent on a 
reliable estimate of pollen potency. 

Viability seemed least affected when the pollens were dried at 90° 
F. for 2%, 3, 4, or 6 hours. 

Pollens cultured on agar media separately containing fourteen con- 
centrations of sucrose responded best to 14-16 per cent sucrose. 

One and 2 per cent concentrations of each of four commercial agars 
in the culture medium showed that there were no significant differences 
in germination on the two percentages, but germination on U.S.P. No. 1 
shredded agar was highest. 
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_ Germination of pollens cultured separately at seven temperatures 
(from 40° to 100° F.) was highest at 60° F., whereas the humidity was 
almost at the saturation point. 

U.S.P. No. 1 agar was adjusted to seven different pH levels. The 
germination was highest, among those levels, at pH 5.2. 

Germination percentages of potato pollens can, therefore, be expected 
to give an indication that a pollen is living; but the erratic reaction of 
potato pollen to artificial media make these percentages necessarily not 
reliable in regard to the actual potency of a pollen at any one time, 
particularly in view of that potency in pollination. 
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THE POTENTIAL OF POTATO HAPLOIDS IN BREEDING 
AND GENETIC RESEARCH! 


R. W. HoucGas anp S. J. PeELoguin* 


Haploidy offers promise of new, efficient approaches to potato breed- 
ing. It further presents a unique opportunity for accelerated genetic and 
cytogenetic study of the common potato, Solanum tuberosum L. 

Haploid individuals have been found rarely among numerous plant 
species. Many of these haploid plants have been examined cytologically 
and a limited number have been examined genetically. Haploids are of 
interest to plant breeders primarily because they present a rapid method 
for obtaining a high degree of homozygosity. Chromosome doubling of 
monoploids (haploids derived from diploid species) results in completely 
homozygous individuals. The work with corn, cotton and pepper is well 
known in this respect (3, 8, 28). 

The common potato is a tetraploid and is considered an autotetra- 
ploid by most investigators (2, 19). Haploids (i.e. diploids) from 
autotetraploids would seem to offer, in some respects, greater possibilities 
for research and breeding than would haploids from allotetraploids or 
diploids. This is particularly the case in genera, such as Solanum, which 
include diploid species closely related to the autotetraploid species. Rela- 
tively little has been done in the study of haploids derived from an auto- 
tetraploid species. Recently a method for obtaining haploids (2n=24) of the 
common potato (2n=48) was reported (11, 13). Such haploids represent 
the initial tools with which certain of the major difficulties inherent in the 
breeding and genetic study of an autotetraploid may be overcome. 

Potato breeders of this country and abroad have found the job of 
developing new commercial varieties an increasingly difficult task. This is 
readily understandable since, in the United States alone, upwards of 70 
new varieties have been released for commercial production since 1932 
(12). The ever-increasing demand for incorporation of additional characters 
in new varieties (e.g. multiple resistance to diseases, superior chipping 
quality, early maturity and adaptability to mechanical harvesting) places 
a heavy burden on the potato breeder. It must be recognized, of course, 
that similar demands are being made of all plant breeders. Potato breeding, 
however, is vastly more complicated than that of breeding most other crop 
plants due to tetrasomic inheritance in the potato. 

\lthough asexual propagation simplifies the maintenance of varietal 
genotypes in the potato, it has indirectly tended to complicate the task 
of developing superior parents. This occurs since, on the one hand, the 
breeder must generally select for a highly heterozygous individual to meet 
the requirements of a superior commercial variety ; and, on the other hand, 
he must strive for parental stocks sufficiently homozygous to allow for 
reasonably expeditious recombinations of the genes conditioning the many 
inherited characters essential to the modern commercial variety. 


1Accepted for publication May 5, 1958. 
2Crops Research Division, ARS, USDA and the University of Wisconsin in coopera- 
tion with the Inter-Regional Potato Introduction (IR-1) Project. 
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DEVELOPMENT OF INCREASED HOMOzyYGOSITY IN AUTOTETRAPLOIDS 


The need for some scheme of systematically developing better parents 
in the potato has been recognized for some time (16, 17) but only recently 
has concerted group effort in this direction, involving the cor yperation of 
several potato breeding programs, been proposed in the United States (25). 
One of the basic requirements of such a scheme is an efficient mating 
system which will result in increased homozygosity. Inbreeding in one 
form or another is obviously essential for attainment of greater homozy- 
gosity. 

Haploidy provides a swift means of obtaining a high degree of 
homozygosity. The haploids in themselves as initially derived from an 
autotetraploid closely approximate, assuming random chromosome segre- 
gation and not more than two alleles for any one locus, the degree of 
homozygosity obtained following three generations of selfing the autotetra- 
ploid. If one assumes random chromatid segregation the degree of homozy- 
gosity would be slightly less. 

The worth of haploids for developing greater homozygosity at the 
tetraploid level is readily apparent. Considering the gene “A” and its 
allele “a” there are only three possible genotypes of the diploid zvgote 
AA, Aa and aa. Selection for the homozygote desired can be accomplished 
with relative dispatch at the diploid level. Induced tetraploids derived from 
the diploid homozygotes, AA and aa, will be of the homozygous genotypes 


AAAA and aaaa respectively 


SIMPLER GENETIC RATIOS 


Inheritance in a diploid and in an autotetraploid may be precisely 
compared by examining the expected ratios of an induced autotetraploid 
and the diploid individual from which it was derived. To draw such a 
comparison seems pertinent since haploids (i.c. diploids) of an autotetra- 
ploid may be expected to exhibit disomic rather than the tetrasomic 
inheritance of the parental autotetraploid. In the following comparison 1) 
each of the genes are assumed to be independently inherited 2) only the 
frequency of homozygous ve individuals following selfing is noted 
and 3)  aiian chromosome segregation in the induced autotetraploid 
assumed. 

The following diagram illustrates 1) that the inherent variability of 
an autotetraploid species is expressed much less rapidly following § in- 
breeding than is that of a diploid species and 2) that haploidy provides 
a highly effective means of exploring the variability in an autotetraploid 
species such as the common potato. 

In comparison of diploid and autotetraploid ratios in any system of 
matings, the possible genotypes of each must be borne in mind. From a 
given gene “A” and the recessive allele “a”, three genotypes are possible 
in the diploid zygote—AA, Aa and aa. By contrast five different genotypes 
are possible in the tetraploid zygote — AAAA (quadriplex), AAAa 
(triplex), AAaa (duplex), Aaaa (simplex) and aaaa (nulliplex). Hence 
in the diploid, segregation can occur only through matings of one genotvpe, 
\a, whereas segregation in the autotetraploid may occur through matings 
of three genotypes, AAAa, A Aaa and Aaaa. Phenomena such as incomplete 
dominance and double reduction contribute to still greater complexity in 
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Colchicine doubled 
(one gene—A) Aa AAaa 


(X) 


J 
1/36 aaaa 


Colchicine doubled 
(two genes \ \ AaaBBbb 
and B) 


(XN) 


¥ 


(1/4)- = 16 aabb 30)? 1/1296 aaaabbbb 


Following selfing of the diploid Following selfing of the auto- 
the general formula for frequency tetraploid the general formula for 
ot homozygous recessives is frequency of homozygous reces- 
(1/4)", where n equals the num- sives is (1/36)", where n equals 
ber of independent genes in the the number of independent genes 
heterozygous condition in the duplex condition. 


genes ) (1/4)4 1/64 (1/36)% = 1 46,056 


genes ) (1/4)4 = 1/256 (1/36)4 = 1/1,679,616 


autotetraploid inheritance as compared with that in diploids. Several 
excellent references are available to the reader desiring detailed informa- 
tion in this area (7, 18, 22). 

Since haploids are sporophytes with gametic genotypes, haploidy 
provides a unique method of gamete sampling. The mechanics of sampling 
gametes through haploidy is greatly facilitated in asexually propagated 
plants, such as the potato, in that each haploid individual may be preserved 
with ease regardless of the degree of fertility it may possess. This efficient 
preservation and stabilization of the gametic (i.c. haploid) genotype allow 
for thorough study of the genetic composition and breeding potential of 
each haploid individual. 

In considering gamete sampling, one should bear in mind that gametes 
of a given genic composition occur in much greater frequency in any 
population than do zygotes of similar genic composition. In an autotetra- 
ploid, the frequency of certain zygotes (7.c. nulliplex, duplex and 
quadriplex ) would be approximately the square of the gametic frequency. 

The dispatch and efficiency with which an array of elite gametic 
genotypes, available as haploids, could be used in breeding as compared 
with the use of the same gametes as available in heterozygous autotetra- 
ploid breeding selections, such as common potato, are obvious. 


DosAGE EFFECT 


Haploids represent excellent materials for the study of “dosage effect” 
or incomplete dominance in the common potato. The three diploid genotypes 


| 
| 
| 
| | 
(X) 
l vs || 
| 
| (X) | 
| 
(three 
| 
| 


704 AMERICAN POTATO JOURNAL [| Vol. 35 


AA, Aa and aa, which may be readily and efficiently identified through 
progeny testing, and their somatically induced tetraploids will allow tor 
critical analysis of dosage effect. 


DiPLorp TETRAPLOID 


\A Colchicine doubled AAAA (quadriplex) 


Aa Colchicine doubled AAaa (duplex) 


aa Colchicine doubled aaaa (nulliplex) 


Should further refinements of testing be desired the triplex (.AAAa) and 
the simplex (Aaaa) genotypes may be synthesized by quadriplex-duplex 
and duplex-nulliplex matings, respectively. Approximately 23 of the 
individuals from the quadriplex-duplex mating may be expected to be 
triplex (ie. AAAA x AAaa = 1 AAAA -4 AAAa :1 AAaa). Likewise, 
approximately 34 of the individuals from the duplex-mulliplex mating may 
be expected to be simplex (i.c. AAaa x aaaa 1 AAaa - 4 Aaaa :1 aaaa). 

The genotype of the simplex individuals from the duplex-nulliplex 
matings can be verified through matings with the nulliplex. The genotype 
of the triplex individuals can be verified by matings with the nulliplex 
followed by selfing of the resultant progeny. 


SYNTHESIS OF TETRAPLOID TESTER STOCKS 


The progeny testing of potential parental selections of S. tuberosum 
for breeding would be greatly facilitated by a series of tetraploid “tester” 
stocks individually homozygous for one or more characters of interest to 
the breeder. The most readily usable of such tester stocks would be, in 
most cases, nulliplex selections for genetic characters conditioned by a 
dominent gene. Characters with more complex inheritance might require 
more than one, or perhaps a more complicated, tester stock. For example, 
a character conditioned by complimentary gene action (gene A plus gene 
I) would require three tester stocks: 

(1) nulliplex for both genes—aaaa bbbb. 

(2) quadriplex for one gene and nulliplex for the other—AAAA bbbb. 
(3) reciprocal of (2)—-aaaa BBBB. 

Induced tetraploids derived from haploids, properly selected following 
progeny-testing for the character of interest, would appear to be particularly 
useful as tester stocks. 


EFFECT OF PLoIDyY ON ViIGOR AND PRODUCTIVITY 


The effect of chromosome-doubling on plant morphology in numerous 
species has been described (5). Many induced tetraploids exhibit more 
vigor and greater size than the diploid from which they were derived. 
Triploid forms of the sugar beet have been found to have greater produc- 
tivity than either the diploid or the tetraploid (24). 

The effect of different levels of ploidy on vigor and productivity in 
the potato can be studied through the use of haploids. The haploids in 
themselves may be utilized to measure productivity at the diploid level. 
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Synthesis of higher levels of ploidy may be accomplished as diagrammed : 


Haploids ( =24) x S. tuberosum (2n=48) = Triploid (2n=36) 


Triploids (2n=36) Colchicine doubled" Hexaploids (2n=72) 


Hexaploids (2n==72) x S. tuberosum (2n 48) Pentaploids (2n=60) 


Levels of ploidy higher than hexaploid would not appear worth exploring 
since induced octaploids are known to be smaller and less vigorous than 
the parental selections (14, Hougas, unpublished data). 

In considering the merits and prob ems of breeding at different levels 
of ploidy it is very apparent that routine use of odd-ploid individuals (e.g. 
triploids and pentaploids) for further matings is impractical. It should 
be pointed out, however, that the ploidy of a variety is of no concern in 
practical potato production since all commercial varieties are asexually 
propagated. Consequently a scheme of breeding which produces superior, 
economically adapted, odd-ploid individuals in the F, (¢.g. triploid F, from 
tetraploid-diploid matings ) would be a feasible method of potato improve- 
ment. 


GENE TRANSFER FROM WILD AND CULTIVATED Solanum SPECIES 


The 150 to 200 tuber-bearing Solanum species, indigenous to North 
and South America represent a huge reservoir of germ plasm for improve- 
ment of the common potato. Many characters of economic interest, notably 
resistance to various potato diseases (e.g. late blight, common scab, 
bacterial wilt, ring rot, virus mosaics) as well as to nematodes and frost 
have been described among the tuberous Solanum species (1, 6, 9, 15, 21, 
26, 27, 29). More than 60 per cent of the tuber-bearing Solanum species, 
in which the chromosome number has been determined, are diploids 
(2n=24) (10). The primary method used heretofore for effecting gene 
transfer from the wild and cultivated diploid species to the common potato 
has been through matings of S. tuberoswm with induced tetraploids of 
the diploid species. The obvious disadvantage of this system of mating 1s 
that, with those species closely related to the common potato, tetrasomic 
inheritance may be expected in the hybrids. 

Matings of the diploid species (2n=24) with the S. tuberosum 
haploids (2n=24) offer an expeditious new method for gene transfer to 
the common potato. Disomic inheritance, rather than tetrasomic inheritance, 
may be expected following matings of S. tuberosum haploids with diploid 
species closely related to the common potato. With such materials the 
usual procedures of breeding (i.c. backcrossing, sib-mating, selfing and 
selection) may be carried out at the diploid level. Recombinant types 
possessing the desired, and lacking the undesirable, characters of the 
diploid species may also be “doubled” with relative ease for evaluation 
and further breeding at the tetraploid level. 

The breeding behavior of hybrids obtained following matings of S. 
tuberosum haploids with diploid species more distantly rel ited i is impossible 
to predict. In such instances the minimum requirement, considering the 
objective of gene transfer, would be a level of female fertility in the hybrids 
sufficiently high to allow further matings with the haploids. 
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FUNDAMENTAL GENETIC AND CYTOGENETIC RESEARCHES 
The preceding discussion has been largely concerned with various 

aspects of haploidy as related to potato breeding. Haploids also represent 
promising material for future fundamental genetic and cytogenetic studies 
of the potato. Such studies include the following : 

Nature of ploidy in S. tuberosum 

Chromosome differentiation 

Origin of the common potato 

Basic chromosome number in the genus Solanuin 

Synthesis of aneuploid individuals 

Induction of monoploids 

Natural and induced mutations 


CONCLUDING REMARKS 


Researches with haploids of the common potato are in the initial, 
pioneering stages. Two major prerequisites must be satisfied before the 
potential of haploids for research and breeding can be fully explored. 
First, sizeable stock piles of haploids, derived from a wide range of 
superior selections of Solanum tuberosum, must be accumulated. Secondly, 
a reasonable degree of fertility in the “raw” haploids is essential. 

The feasibility and likelihood of satisfying each of these prerequisites 
are clearly demonstrated by the success of exploratory researches. Twenty- 
eight haploids were realized in the initial attempts to obtain S. tuberosum 
haploids through interspecific matings (13). The levels of male and female 
fertility among these haploids are quite variable (23). Both intrahaploid 
and interspecific |S. tuberosum haploid (2n=24)—diploid Solanum species 
(2n=24)| matings have been successful. Matings with seven diploid 
species, involving the taxonomic series Tuberosa, Demissa, Commersoniana 
and Megistacroloba, have produced seed. Seed has also been obtained 
following matings of the haploids (2n==24) with S. tuberosum (2n=48). 
The F, hybrids of these several matings are, in most instances, vigorous 
and thrifty. The triploid individuals appear larger and more vigorous, as 
judged by foliar morphology, than most of the diploid individuals. 

The potato ranks fourth among the major food crops of the world. 
Practically every important potato-producing area of the world supports 
one or more potato-breeding programs. In consideration of the economic 
value of the crop as well as the considerable effort and expense expended 
annually in potato improvement, any basic approach which offers the 
possibility of greater efficiency in potato breeding would appear to warrant 
thorough investigation. 

One of the primary objectives of this paper is to stimulate interest 
in the potential value of potato haploids for future potato breeding. Much 
cooperative effort will be required if such a basic new approach to potato 
breeding is to be tested and, if found valid, subsequently exploited. In this 
respect, it is well-recognized that the outstanding success of the hybrid 
approach to corn breeding is, in considerable measure, due to concerted 
effort coupled with generous exchange of information and inbreds by the 
state, federal and private corn-breeding programs of the United States 
(4, 20) 

In conclusion it must be stated that the authors do not wish to 
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minimize the possible obstacles to the haploid approach or to infer that 
haploidy is a panacea for all problems of potato breeding but rather to 
emphasize that haploids offer promise of new, unexplored approaches to 
the task of potato improvemenet. 
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EFFECT OF THIMET ON INCIDENCE OF VIRUS Y 
AND PURPLE-TOP WILT IN POTATOES' 


Wa. G. HoymMan? 


The systemic insecticide Thimet,* O, O-diethyl S-(ethylthiomethyl ) 
phosphorodithioate, has been tested* on many species of plants to determine 
its effectiveness in reducing the population of certain insects. In most of 
these experiments the criterion used for evaluating the insecticide was the 
Insect population, and in a few instances the incidence of certain virus 
disease symptoms. 

The grower of certified seed potatoes must meet certain certification 
requirements, with respect to the presence of virus and other diseases, 
for his field to be eligible for certification. Since certain insects, especially 
aphids, are vectors for most of the potato viruses, the grower is interested 
in applying an insecticide that will eliminate the vectors. Whether the 
vectors are killed before certain viruses are transmitted by them must 
be considered in evaluating a systemic insecticide. A recent report by 
McLean (1) showed the green peach aphid, Mysus persicae, was not 
inactivated in sufficient time to prevent its transmission of the yellows 
virus to sugar beet seedlings grown from Thimet-treated seed or previously 
sprayed with the insecticide. 

Potato virus Y has been and will continue to be a problem in some 
potato seed-producing areas, especially when M. persicae and other aphids 
are prevalent. Purple-top wilt, caused by the aster yellows virus of which 


the 6-spotted leafhopper, .Wacrosteles fascifrons, is a vector, is present 
in some seed-producing areas each year. Its occurrence has generally 
been intermittent principally because of the amount and extent of the 
vector infestation. 


Thimet was used in the present investigation to determine its 
effectiveness in reducing the current-season infection of these 2 viruses. 


MATERIALS AND METHODS 


The Thimet was included in the fertilizer and formulated at the rate 
of 3% pounds actual in 250 pounds of 12-12-12 granular fertilizer. This 
mixture was applied in bands at this rate per acre at planting. 

The Red Pontiac variety was chosen because of its susceptibility to 
the Y and aster yellows viruses. The seed was from a virus-free strain 
that had been maintained as such for several years. It was cut and 
planted May 24, 1957. 

The potato selection ND530 was used as the source of virus Y 
inoculum. It is infected with a virulent strain of the virus but tolerates it 
and only shows slight vine symptoms under favorable environmental 
conditions. It was cut and planted 15 days before the Red Pontiac seed 


1 Accepted for publication March 3, 1958. 

2Plant Pathologist, Crops Research Division, Agricultural Research Service, United 
States Department of Agriculture, Irrigation Experiment Station, Prosser, Washing- 
ton. Formerly stationed at the North Dakota Agricultural Experiment Station, Fargo, 
North Dakota, where the research reported herein was conducted. 

3The Thimet fertilizer mixture was supplied by the American Cyanamid Company. 
4Unpublished data from the American Cyanamid Company . 
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in order to be certain it would emerge first and be available to receive 
aphids before the Red Pontiacs emerged. 

The plot was designed and planted in such a manner that 100-foot 
rows of ND530 occurred between and on the outsides of the 5 Red 
Pontiac rows. All rows were spaced 6 feet apart and a 12-inch spacing 
occurred between the seed pieces within the rows. One-half or 50 feet 
of each Red Pontiac row received the Thimet fertilizer mixture and the 
fertilizer and non-fertilized portions were staggered among the 5 rows. No 
fertilizer was applied on the remainder of the plot. 

M. persicae was cultured on ND530 grown in the greenhouse. Aphid- 
infested leaves from this source were taken to the plot June 17 and 
placed on every fourth plant in each of the 6 ND530 rows. At this date 
the Red Pontiac and ND530 plants averaged 8 and 4 inches in height 
respectively, This procedure was repeated June 24 and July 3. 

A natural infestation of MW. fascifrons was observed during May in 
greater abundance at that time of year than at any year during the 
past decade. Further indication of this heavy early infestation was the 
appearance of purple-top wilt symptoms the first week of July, the usual 
appearance being the latter part of the month in North Dakota. 

Current season virus Y symptoms were first observed July 8. These 
and the purple-top wilt symptoms were recorded at intervals from July 
15 through August 21. Vine maturity precluded the accurate recording 
of current season symptoms after the latter date. 

RESULTS 

The actual counts (Table 1) of the number of Red Pontiac plants 
showing current season virus Y symptoms were larger at all 4 dates for 
the plants receiving the Thimet fertilizer mixture. This difference, how- 
ever, lessened as the growing season progressed. With respect to purple-top 
wilt (Table 2), the plants receiving Thimet had less disease. 

In order to analyze the August 21 counts for significance the figures 
were transformed to percentages and then to angles. The analysis of 
variance indicated there was a significant difference in the amount of 
purple-top wilt in favor of the plants receiving the Thimet fertilizer 
mixture. 


Tas_e 1.—Number of Red Pontiac plants showing current season virus-Y 
symptoms at 4 different dates. 


Replicate = 
Treatment | Total 


July 15 Thimet 
Control 


July 24 Thimet 
Control 


August Thimet 
Control 


August 2 Thimet 
Control 
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Number of Red Pontiac plants showing current season purple- 
top wilt symptoms at 4 different dates. 


Replicate 
Treatment otal 


July 15 rhimet 
Control 
July 24 Thimet 
Control 
August | Chimet 
Control 
August 21 Thimet 
Control 


No chemical tests were made to determine if Thimet or any metabolic 
products resulting from its conversion were present in the plants. Sufficient 
soil moisture during the growing season, and a very slight increase in the 
size of the vines on the fertilized plants, indicated the fertilizer was 
being utilized. 


SUMMARY 


The systemic insecticide Thimet, O, O-diethyl S-(ethylthiomethyl) 
phosphorodithioate, was formulated at the rate of 3% pounds actual in 
250 pounds of 12-12-12 granular fertilizer and applied in bands at this 
rate per acre at planting of cut Red Pontiac seed potatoes. 

To insure sufficient transmission of virus Y, the green peach aphid, 
Myzsus persicae, was cultured on the potato selection ND530, a virus Y 
carrier, in the greenhouse. Aphid-infested leaves were taken to the plot 
June 17 and 24, and July 3, and placed on rows of ND530 growing between 
and on the outsides of the Red Pontiac rows. The aster yellows virus, 
causing purple-top wilt, was transmitted by a natural infestation of the 
6-spotted leafhopper, Macrosteles fascifrons. 

The use of Thimet in this manner was not effective in reducing the 
incidence of virus Y but there was a significant decrease in the incidence 
of purple-top wilt. 


LITERATURE CITED 


McLean, D. M. 1957. Effects of insecticide treatments of beets on transmission 
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SPRAY TRIALS WITH TWO ANTIBIOTICS AND AN 
ANTIMETABOLITE FOR POTATO LATE BLIGHT CONTROL! 


W. A. Hopcson? 


INTRODUCTION 


Streptomycin has been shown to be effective in the control of a 
number of fungal diseases of plants including rootrot of sugar beets (8), 
tobacco blue mold (5), downy mildew of cucurbits (1) and late blight of 
tomatoes in the greenhouse (9). An experiment at Fredericton in 1955 
showed that streptoinycin and its derivative dihydrostreptomycin might 
also be useful in the control of potato late blight in the field (6). 

This paper reports the results of further field trials on the control 
of potato late blight with streptomycin and dihydrostreptomycin conducted 
in 1956 and 1957. Included also are the results of field trials with ethionine, 
an analogue of methionine which was found in preliminary studies to 
inhibit the growth of the late blight fungus, Phytophthora infestans ( Mont.) 
de Bary, in pure culture. 


GENERAL MATERIALS AND METHODS 


The field plots consisted of four 60-foot rows of Green Mountain 
potatoes which were planted by machine in 1956 (June 21) and by hand 


in 1957 (May 29). Treatments were replicated four times in a randomized 


block design, and the fungicides were applied with a tractor-drawn power 
sprayer at the rate of approximately 200 gallons per acre. Data on yield 
and on the percentage defoliation caused by late blight were taken from 
the inner two rows of each plot only. The method used for estimating the 
nercentage defoliation was that suggested by Horsfall and Barratt (7). 
Sefore the first experimental fungicide treatment was applied, all plots 
were sprayed with DDT alone to control insects. 


1956 EXPERIMENT 


The treatments tested in the 1956 experiment are shown in table 1. 
Dihydrostreptomycin® and streptomycin (Agristrep*) were applied at a 
concentration equivalent to 200 p.p.m. streptomycin base; and DL-ethio- 
nine® was used at a concentration of 25 p.p.m. Ethionine and three of the 
antibiotic treatments were applied six times at seven- to ten-day intervals ; 
one treatment, containing dihydrostreptomycin, was applied three times 
at 20-day intervals. Glycerin, which has been reported to increase the 
absorption of streptomycin by bean leaves (4), was added to the strep- 
tomycin and to two of the dihydrostreptomycin treatments; DuPont 
Spreader Sticker was added to the ethionine treatment and to one 
dihydrostreptomycin treatment. 
1Accepted for publication March 10, 1958. 

Contribution No. 1670, from Botany and Plant Pathology Division, Science Service, 
Canada Department of Agriculture, Ottawa, Ontario, Canada. 

“Associate Plant Pathologist, Plant Pathology Laboratory, Fredericton, N. B., Canada. 
8Obtained as the crude product from Merck and Co, Ltd., Montreal, Quebec. 
4Product of Merck and Co. Ltd., Montreal, Quebec. 

5Obtained from Nutritional Biochemical Co., Cleveland, Ohio. 
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Very little late blight was present in the plots on September 10, and 
in an attempt to cause an epiphytotic, all plots were inoculated with a 
suspension of blight spores on September 11. During, and following the 
inoculation, weather conditions were favorable for blight development, 
and a moderate outbreak of the disease occurred. The plots were examined 
on September 19 and the percentage defoliation in each plot estimated. 
Table 1 shows the results of this examination and the total tuber yield 
obtained when the plots were harvested on October 19. 

The two dihydrostreptomycin treatments applied six times gave about 
equal control of defoliation, and were significantly better than any of the 
other three treatments used. Dihydrostreptomycin applied three times 
significantly reduced defoliation as compared with the control and ethionine 
treatment, but was not so effective as six applications of streptomycin. 
Ethionine significantly reduced defoliation, but was much less effective than 
the antibiotic treatments. The highest yields were obtained from the plots 
receiving dihydrostreptomycin or streptomycin; however, differences in 
yield among treatments were not significant. 


1957 EXPERIMENT 


Table 2 shows the treatments tested in 1957. The streptomycin sulphate 
and dihydrostreptomycin sulphate used were of U.S.P. grade and were 
obtained from the Nutritional Biochemical Co., Cleveland, Ohio. As in 1956 
both antibiotics were applied at a concentration of 200 p.p.m. streptomycin 
base. Because of the poor control of blight obtained with ethionine in 
1956, the concentration used in 1957 was increased to 200 p.p.m. The 
fixed copper fungicide C.O.C.S. 55 (copper oxychloride sulphate) was 
included in the test for purposes of comparison, and was used at the 
concentration recommended by the manufacturer. DuPont Spreader Sticker 
was added to all treatments except C.O.C.S. Treatments were applied four 
times only. The first application was made on August 5, the date on which 
bight was first observed in the plots: the other applications were made 
on August 15, August 22 and September 5. On August 29, September 6 
and September 14 the plots were examined and the percentage defoliation 
estimated. Table 2 shows the results of these examinations and the total 
yields obtained when the plots were harvested October 8. 

Dihydrostreptomycin and C.O.C.S. were equally effective in controlling 
defoliation, and both were significantly better than streptomycin and ethio- 
nine. The yields from the plots treated with dihydrostreptomycin and 
C.O.C.S. were significantly higher than those of the control and ethionine- 
treated plots. Streptomycin gave moderately effective control up to the 
time of the second reading, September 6, and although the plots were 75 
per cent defoliated at the time of the third reading, September 14, their 
yield was significantly greater than that of the control plots. The per- 
centage defoliation in the ethionine-treated plots was significantly less 
than the control, but their yield was only slightly higher. 


DISCUSSION 


The results of the tests with dihydrostreptomycin in 1956 and 1957 
are in agreement with those obtained in 1955 (6), and show that control 
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TABLE 1.—Late blight defoliation and yield of Green Mountain potatoes 
in 1956 when treéted with dihydrostreptomycin, streptomycin and ethionine. 


Treatment! 


Applications) Defoliation 3us./Acre 


Dihydrostreptomycin + spreader sticker? 6 
Dihydrostreptomycin + glycerin® 6 
Dihydrestreptomycin + glycerin® 
Streptomycin + glycerin® 
DL-Ethionine + spreader sticker? 
Control — no treatment 

99 -] 


Number of | Percentage | Total Yield 
| 


1Dihydrostreptomycin and streptomycin were used at a concentration of 200 p.p.m 
streptomycin base; DL-ethionine was used at a concentration of 25 p.p.m. 

“DuPont Spreader Sticker used at the rate of 1 ml./Imp. gal. 

%Used at the rate of 45 ml./Imp. gal. 


TaBLe 2.—Late blight defoliation and yield of Green Mountain potatoes 


in 1957 when treated with streptomycin, dihydrostreptomycin, ethionine 
and C.O.C.S. 


ercentage Defoliation | Total Yield 


Treat 
rreatment Aug. 29! Sept. 6 | Sept. 14| Bus./Acre 


nm 


Streptomycin + spreader sticker? | 14 74.9 
DL-Ethionije + spreader sticker? 14.2 91.7 
Dihydrostréptomycin + spreader sticker? 3 5.8 
C.O.C.S 4.8 
Control — no treatment 98.1 
L.S.D. 19:1 3.6 

99 7.0 


Iw 


nm 


bo bo 


1Streptomycin and dihydrostreptomycin were used at a concentration of 200 p.p.m 
streptomycin base; DL-ethionine was used at a concentration of 200 p.p.m. and 
C.O.C.S. at the rate of 3 Ibs./80 Imp. gal. 

2DuPont Spreader Sticker used at the rate of 1 ml./Imp. gal. 


of potato blight with this antibiotic is possible. However, streptomycin, 
which gave satisfactory control in the 1955 and 1956 tests, proved 
ineffective in 1957 when late blight was severe. It is possible that better 
control with streptomycin could have been obtained in 1957 had the first 
spray been applied at an earlier date and the number of applications 
increased. 


Recent reports show that sprays containing both a copper fungicide 
and an antibiotic are more effective in controlling certain diseases than 
is either compound used alone (2, 3). An investigation of the effectiveness 
of combined copper fungicide-dihydrostreptomycin treatments for potato 
late blight control might therefore be of value. 
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HURON, A NEW WHITE, LATE-MATURING VARIETY 
POTATO RESISTANT TO COMMON SCAB* 


G. R. Jounston,' H. T. Davies? anp C. H. LAwReNcE* 


Huron, a new scab resistant potato variety, originated in the National 
Potato Breeding Program of the Canada Department of Agriculture at 
the Experimental Farm, Fredericton, New Brunswick, in 1943. It is a 
selection from the progeny of a cross between the German variety Hinden- 
burg and Sebago, and has been grown under seedling number 1711-9. 

This seedling was distributed to a number of experimental farms and 
cooperating institutions in 1948, for evaluation in the National Potato 
Variety and Seedling Trials. It was also included in the Ontario Regional 
Potato Scab Trials which were conducted by the Field Husbandry De- 
partment, Ontario Agricultural College, Guelph, and the Horticulture 
Division, Central Experimental Farm, Ottawa, in the late potato producing 
regions in the province of Ontario, where scab was a serious problem. 
In these trials, 1711-9 showed that it had resistance to common scab, 
especially the deep, pitted type. In subsequent tests it has proved to be 
a high-yielding, very late maturing variety, moderately to highly resistant 
to common scab, moderately high in total solids and of good cooking 
quality. The performance of this seedling in the National Trials, over a 
period of years, coupled with cooperators’ evaluations, would indicate 
that the variety, because of its late maturity, is particularly suited to 
Ontario conditions. 

The Huron variety has been extensively evaluated in the province 
of New Brunswick by the Experimental Farm and the Plant Pathology 
Laboratory, Fredericton. In cooperative field and greenhouse tests at 
Fredericton, it has shown a moderately high degree of resistance to scab, 
a comparatively high yielding ability, and a solids’ content comparing 
favorably with standard varieties. In cooking trials, Huron was _ rated 
good for both boiling and baking. In this area it was rated as late maturing, 
with the drawback that the tops mature very late, necessitating the use of 
some form of vine killer. However, the tubers skin only slightly, even if 
harvested when the tops are still green. 

In eight replicated yield trials in New Brunswick at three locations 
over a three-year period, Huron gave an average yield of 531 bushels 
per acre of marketable tubers with 18.2 per cent total solids, as compared 
with an average yield of 528 bushels per acre, testing 19.1 per cent for 
Green Mountain and 412 bushels per acre, testing 17.5 per cent for 


Katahdin. 


Accepted for publication March 18, 1958. 

1Research Officer, Potato Investigations, Horticulture Division, Experimental Farms 
Service, Canada Department of Agriculture, in cooperation with the Field Husbandry 
Department, Ontario Agricultural College, Guelph, Ontario. 

2Plant Breeder, National Potato Breeding Centre, Experimental Farm, Fredericton, 
New Brunswick, Canada. 

*Pathologist, Plant Pathology Laboratory, Science Service, Fredericton, New Bruns- 
wick, Canada. 

4Contribution No. 927 from the Horticulture Division, Experimental Farms Service, 
and Contribution No. 1663 from the Botany and Plant Pathology Division, Science 
Service, Canada Department of Agriculture, Ottawa, Ontario, Canada. 
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In five cooking trials over a three year period, Huron had average 
scores of 83 and 79 for boiling and baking as compared with 82 and 87 
for Green Mountain and 81 and 80 for Katahdin. In all cases, cooking 
scores are the combined ratings of texture, color and flavor with equal 
ratings allotted to each quality category. The total possible maximum score 
is 100. 

DESCRIPTION 
PLANT CHARACTERISTICS :° 


PLANTS — Large, very vigorous, spreading at maturity; Stems— 
6-12 stems per plant depending on size of seed tuber; uniformly bright 
green; more or less decumbent; solid, slightly ridged and prominently 
winged ; wings straight or slightly wavy; pubescence of short, scattered, 
curved, whitish hairs pointing upward; no distinct swelling at nodes. 
Stipules—%-1 inch long, pubescent. Leaves—uniformly spaced on stems ; 
long, slightly drooping, slightly pubescent on both upper and lower sur- 
faces; upper surface darker green than lower; veins prominent on lower 
surface ; impressed on upper surface; leaves odd pinnate, usually 4 pairs 
of primary leaflets opposite or alternate on the rachis and a terminal leaflet ; 
leaflets ovate-lanceolate, pointed, cordate or oblique at the base; secondary 
and tertiary leaflets much smaller and on petiolules, at junction of petiol- 
ules and rachis, or on rachis. 


INFLORESCENCE: Axillary, long peduncled, peduncles slightly 
pubescent; bracts few, fugacious, small, bases decurrent along peduncles ; 
flowers tending to drop before opening. Pedicels—1-2 inches long, pubes- 
cent. Calyx lobes, linear-lanceolate, often unequal in length, pubescent. 
Corolla—about one inch diameter, light mauve with white tips. Anthers— 
orange colored. Pollen—highly sterile. Style—slightly inclined. Stigma— 
green, very slightly two-lobed. 


TUBERS: Oblong-flattened, medium thick, mean length 82.6 + 
9.8 mm. (3.25 in.) ; mean width 71.7 + 5.9 mm. (2.81 in.) ; mean thickness 
54.5 + 4.9 mm. (2.14 in.). Indices: width to length 86.8, thickness to 
length 66.0, and thickness to width 76.0. Skin—usually slightly flaked, 
self-colored, creamy buff (considered white in commercial trade). Tubers 
appear to resist skinning in harvesting operations. E yes—medium, same 
color as skin. Eyebrows—medium long, slightly curved, medium prominent. 
Flesh—white. Sprouts—colorless when developed in the dark. \/aturity— 
very late. 

DISEASE REACTION: Both greenhouse and field tests were con- 
ducted at Fredericton to determine the reaction of seedling 1711-9 to 
common scab and to the common potato viruses. Resistance to scab was 
evaluated on the basis of the percentage tuber surface scabbed and on 
the type of lesion. In the greenhouse tests the amount of scab ranged from 
0-18 per cent with an average of approximately 6.0 per cent. The lesions 
were of a superficial to a moderate type. Similar results were obtained 
from field trials with the exception that a more severe type of lesion was 
occasionally noted. The Green Mountain controls ranged from 20-100 
per cent with an average of 35-40 per cent. The potato seedling 1711-9 


5Description of plants and flowers prepared by F. H. Montgomery, Head, Botany 
Department, Ontario Agricultural College. 
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has shown a high to moderate degree of resistance to the common scab 
disease.® 

Seedling 1711-9 was found to be top necrotic (immune in the field) 
to virus b, to show a range of severity of virus X, according to the 
strains; to show vague mottle symptoms to virus A; and to have a 
necrotic intolerance (tending, with early infection, to self-elimination 
in the field) to strains of virus Y. 1711-9 was found to be susceptible to 
the leaf-roll virus. Although the leaves of many plants of this seedling 
roll under exposed or dry conditions in the field, it is only a characteristic 
that makes leaf-roll identification uncertain.* 

In field trials in Ontario 1711-9 has shown considerable resistance 
to early blight (4. solani). Both the foliage and tubers have been some- 
what susceptible to late blight (P. infestans) but not to the extent of 
the standard variety Katahdin. 


TABLE 1.—Per cent scab readings for 1711-9 (Huron) and Katahdin 
potatoes at four locations in Ontario for three years, 1948-1950. 


y Per cent Scab Readings 
‘ation “ar ; 
1711-9 (Huron) Katahdin 
N. Simcoe County 1948 

1949 

" " 1950 


Dufferin County 1948 
1949 
1950 


S. Simcoe County 1948 
" " 1949 
" 1950 


Durham County 1948 
1949 
" 1950 


Mean 


COMPARATIVE DATA 


Potato seedling 1711-9 is late in maturity, and under adequate 
insecticidal and fungicidal protection, the foliage tends to remain green 
quite late in the season, or until the first heavy frost. Therefore, pre-harvest 
vine killing may be advisable in order to “harden” the tubers before 
mechanical harvesting is in operation. It has been noted that the tubers 
of 1711-9 resist skinning when harvested mechanically, even when they are 
somewhat immature. 

In the three years 1948-1950, 1711-9 was included in an Ontario 
regional potato scab trial at four locations where pitted scab had become 
a serious problem. In table 1, the mean per cent scab readings, based 
on a random sample of 25 tubers at harvest time, are presented for seedling 
®Based on report of C. H. Lawrence, Assistant Plant Pathologist, Fredericton Ex- 
periment Station. 

TBased on report of J. Munro, Plant Pathologist, Fredericton Experiment Station. 
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1711-9 and the standard variety Katahdin. These readings illustrate that 
the tubers of 1711-9 had better resistance to potato scab than those of 
Katahdin. 

1711-9 was grown in the Potato Scab Trial of the Ontario Scab 
Research Committee, conducted at Ancaster (Wentworth Co.) in the 
three years 1949 to 1951. At this location pitted scab was very severe on 
Katahdin potatoes. 

The per cent scab readings for the tubers of 1711-9 and Katahdin 
for three years are presented in table 2. 1711-9's superiority over Katahdin 
in resistance to pitted scab was demonstrated in this trial. The mean per 
cent scab for 1711-9 was 7.6, that for the standard Katahdin was 43.8. 

Yield, percentage total solids, cooking scores and percentage scab 
infection, as compared with Katahdin are given in table 3. All the trials 
recorded in this table were conducted on growers’ properties in Ontario. 

\ brief summary of marketable yields as compared with the par- 
ticular check are given in table 4. These data are representative of trials 
in eight provinces. 

The performance of Huron in New Brunswick is given in tables 5 
and 6; the comparison, in all cases, being with Katahdin and Green 
Mountain. 


TaBLe 2.—Per cent scab readings for 1711-9 (Huron) and Katahdin 
potatoes at the Ontario Scab Research Committee trial area, Ancaster, 
Ontario, for three years, 1949-1951. 


Year 


Per cent Scab Readings 
1711-9 (Huron) Katahdin 


1949 8. 38.8 
1950 11. 50.1 
1951 y 42.4 


Mean 


Taste 4.—The yield in bushels of marketable potatoes per acre and total 
per cent solids of seedling 1711-9 and standard varieties used for com- 
parison for the years 1955 and 19506. 

Check 
at; Total Total 
— Yield Solids Varicty Yield Solids 
Bus./ Acre Bus./ Acre 


Per cent 


Per cent 


Agassiz, B.( 513 . Green Mountain 470 
Scott, Sask.* 24: i Pontiac 249 
Morden, Man 2 Manota 305 
O.A.C., Ont PF 5 Katahdin 272 
Smithfield, Ont.* . Keswick 386 
Ste. Anne de la 

Pocatiere, Quebec 7 Green Mountain 486 
Fredericton, N.B. 5 . Katahdin 354 
Kentville, N.S... 5 Green Mountain 579 
Charlottetown, P.E.I . Green Mountain 388 


*Results for 1 year only. 


7.6 43.8 
19.4 
15.5 
19.8 
17.4 
17.7 
18.7 
18.2 
16.5 
18.9 
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TaBLe 3.—Data on the performance of 1711-9 (Huron) and Katahdin 
potatoes grown in the Ontario regional replicated potato variety trials 
since 1954. 

1711-9 (Huron) Katahdin 
of Trial Yield! Solids Cook- |Seab | Yield!” | Solids Cook- 
County T. M T. M Per ing 
or District (Bus./A Score | Pet Bus. | *** | Score 


Location 


1954 Waterloo 423 
Dufferin 384 
N. Simcoe 399 
S. Simcoe | 584 
Temiskaming 608 
Means 480 
Essex 504 
Waterloo 481 
Dufferin 681 
Pemiskaming 460 
Cochrane 239 
Means 473 . 
1956 Essex 409 . 
Waterloo 680 58 
Dufferin 599 : 
N. Simcoe 570 
Pemiskaming 419 2 
Cochrane 494 
Means 528 


1T.=Total M.= Marketable. 
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TasLe 5.—Performance in New Brunswick of 1711-9 (Huron) potato 
variety (Marketable yield, dry matter, 1955-1956-1957). 


1711-9 
(Huron) 


Total 


Check Varieties 

| Total Total 
Station Yield | Solids Yield | Solids Solids 
3us./ Per Bus. Per Per 

Acre’ cent Acre’ cent cent 


Variety Variety 


1955 

National Trial 

Fredericton 5 18. Katahdin Green Mountain 
Salmonhurst 7. Katahdin Green Mountain 
1956 

National Trial 

Fredericton 8. Katahdin 3 Green Mountain 


Salmonhurst p. Katahdin 7 Green Mountain 
McDonald's 


Corner 8: a Katahdin | 31; Green Mountain 
1957 
National Trial 
Fredericton 5 Katahdin | . , Green Mountain 
McDonald's 


Corner Katahdin 8 (Green Mountain 
Salmonhurst Katahdin | 5 5 (Green Mountain 


Means 


H | 
cen cen cel 
> 
} 20.6 80 | | 18.9 73 8.0 
19.4 76 314 19.2 78 21.0 
19.6 76 274 19.2 74 8.5 
20.6 76 389 19.8 73 3.0 
21.1 81 367 19.8 76 7A) 
Hi 20.3 77.8 3609 19.4 74.8 9.5 
3 16.3 80 0 446 419 - 16.3 82 33 
4 18.0 83 0 327 100 17.0 81 3.0 
7 20.6 95 3.5 | 444 222 | 18.1 87 19.0 
229 9% 0) 322 21.5 93 4.0) 
19.0 90) 0 257 21.2 
5 19.4 88.8 0.7 | 359 267 18.8 87.0 4.5 
10.8 1.0 318 302 14.0 3.0 
20.4 96 3.0 | 470 376 18.5 &4 8.0 
19.0 95 1.0 | 387 340 18.1 82 2.0) 
i 20.4 96 0 308 224 19.8 83 3.0 
‘ 17.1 81 0) 321 231 17.3 79 4. 
} ( 19.8 00 0 397 337 19.8 86 10 
5 | 189 | 916 | 08 | 375302 | 179) B28. 35 
| 
= 
| 
380) 21.1 
691 17.2 
508 | 19.2 
415 | 19.9 
551 | 20.2 
512 | 20.3 
545 | 17.3 
a 531 | 18.2 | 412 | 17.5 529 | 19.1 
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Performance in New Brunswick of the 1711-9 (Huron) potato 
variety (Cooking trials 1955-1956-1957 ). 


“1711-9 (HURON) | KATAHDIN  |GREEN MOUNTAIN 
Boiled Baked Boiled 3aked Boiled Jaked 

1054 

Alma Stock 

1955 

National Trial 

Alma Stock 


1956 


National Trial 


Means 
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IKELEY, R. V 


4d OF SEED-CUTTING DATES ON YIELD OF POTATO VARI- 


\ preliminary test using 3 potato varieties was conducted in Maine in 1955 to 
study the effects of date of seed cutting on yields and stands. E ighty-eight days elapsed 
between the first and the last date of seed cutting. Differences in yields of seed cut 
on different dates and the intraction of cutting dates and varieties were not significant 

Similar results were obtained in 1956 tests which included seed of 8 varieties 
which were cut, suberized and stored in Maine for a period of approximately 9 months 
prior to planting in 5 States. Differences in yields between dates of seed cutting at 
monthly intervals were not significant in Maine, Wisconsin, Connecticut, and New 
Hampshire although 43 days elapsed between the earliest and the latest cutting dates. 
In South Carolina a difference of 158 days between dates of seed cutting had no 
effect on yields except in the case of Sebago which produced a lower vield from seed 
cut on February 15. 


CHAPMAN, H. W. 
DAYLENGTH EFFECTS ON POTATO TUBERIZATION 


\ hormone-like stimulus is formed in active growing points or entire potato plants 
which were subjected to short-day conditions (9-hour photoperiod). This stimulus, 
after approximately 14 short-day cycles, is present in sufficient quantity to bring about 
differentiation of tubers at the stolon tips. Variety differences in this response are 
are apparent. The stimulus readily passes a graft union causing long-day stocks to 
set tubers. The stimulus is ag throughout the plant and every node if properly 
cultured will develop a tuber. Movement of the stimulus is primarily in a basipetal 
direction, whereas the flowering stimulus moves acropetally. Differential daylength 
treatment of plants with two stems resulted in unilateral tuber formation on the short- 
day hali of the stolon system. 


CRAFT, C. C. AND W. V. AUDIA 


SOME EFFECTS OF CIPC (ISOPROPYL N-(3-CHLOROPHENYL) 
CARBAMATE) ON RESPIRATION, WATER UPTAKE AND ION 
LEAKAGE OF POTATO TISSUE 


A study of the physiological effects of CIPC and a comparison of this sprout 
inhibitor with gibberellic acid (GA) and naphthaleneacetic acid (NAA) were made 
on respiration and several anabolic processes of potato tissue. CIPC and GA and 
combinations thereof, when applied as a liquid dip, had no consistent effect on the 
oxygen uptake of small tubers. Volatilized CIPC was found toxic to potato discs at 
very low concentrations but the oxygen uptake of the tissue was not significantly 
effected until the actual death of the cells. CIPC and GA had no significant effect on 
the water uptake of potato tissue. NAA increased water uptake when present alone 
er with GA, but not when present with CIPC. CIPC and NAA caused an increase in 
ion leakage from potato tissue but GA had no significant effect. CIPC caused a 
significant reduction in the accumulation of o-dihydroxyphenols by potato discs 


HARRINGTON, W. O., C. E. HENDEL, W.R. MULLINS, AND R. L. 
OLSON, 

PROCEDURE FOR MEASURING BROWNING TENDENCY OF POTA- 
TOES INTENDED FOR PROCESSING 


This work was directed toward developing a procedure that would measure with 
least uncertainty the nonenzymatic browning tendency of potatoes intended for 
processing. In the procedure developed, potato slices were fried under standardized 
conditions and the color of the resultant potato chips was measured by reflectance pho- 
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tometry. Quantitative determination was made of the effects of a number of variables, 
including frying temperatures, frying time, temperature pattern of the oil (frying with 
heater on vs. heater off) and replication of the color measurement. The effects of these 
and other variables on the precision of the results were discussed. 


HOUGAS, R. W., AND S. J. PELOQUIN 


GENETIC VARIATION AMONG HAPLOIDS OF THE COMMON 
POTATO 


Genetic variation among “raw” haploids (2n=24) of Solanum tuberosum was 
studied in the greenhouse and in the field. The ranges of variability among the hap- 
loids for the various plant characters (habit, leaf, flower, fruit, and tuber) were strik- 
ing. There was also a wide range of pollen stainability (0-80%). Some haploid 
individuals are both male- and female-fertile in intra-haploid as well as in matings 
with certain of the diploid (2n=24) Solanum species. Although several of the haploid 
are male-sterile, none that have flowered to date are completely female- sterile. 


HOUGHLAND, G. VV. C., AND R. V. AKELEY 


PROCEDURE FOR COMPARING THE FIELD PERFORMANCE OF 
POTATO VARIETIES, INCLUDING FINANCIAL RETURNS FROM 
SEED AND FERTILIZER USE 


\ factorial design field experiment, planned so as to study the response of 4 
potato varieties to 4 rates of fertilizer application and 3 seed spacing distances was 
described. The experiment was conducted at Aroostook Farm, Presque Isle, Maine 
The data for yield of 2-inch minimum diameter potatoes, average weight of tuber, 
and number of tubers per hill were presented and discussed from the standpoint of 
main effects and interactions. Financial returns beyond the cost of seed and fertilizer 
were also calculated and discussed. The factorial design and the analysis of the data 
were found to be satisfactory for providing a uniform record of the varietal responses 
to the factor studied. Analysis of the data also furnished suitable tests for statistical 
evaluation of these responses. Eventual use of the procedure as a standard method for 
evaluating the field performance of potato varieties was suggested 


LIVINGSTON, CLARK H. 


THE EFFECTS OF VARIOUS CHEMICALS ON THE CUT SURFACE 
OF SEED POTATOES 


The purpose of this study was to determine the effects which three commonly 
used seed treatments as well as the washing action of water, might have on the 
natural healing processes of suberization and periderm initiation in cut seed potatoes. 
Treatments studied were: Catechol, Semesan-bel and Agrimycin 100, applied as dips, 
and the washing action of running water. Four tubers selected for uniformity from a 
hand dug single-hill unit of Red Pontiac were treated as tuber halves with one half 
of each tuber serving as a control. Treatment with catechol or Semesan-bel resulted 
in a generally thicker layer of suberin than their controls. The cut surface of tubers 
treated with Agrimycin 100 did not show this degree of response. The general 
appearance of the catechol and Semesan-bel treated surfaces would suggest that treat- 
ment had resulted in the formation of a continuous layer of suberin of uniform thick- 
ness. This however was not found to be the case when daily samples of tissue, taken 
from the blossom and stolon ends of the tuber and the medullary region were compared 
throughout a five-day period following treatment. Although the surface of the non- 
treated tuber halves did not appear to be so heavily suberized, the trace deposits were 
rather uniformly distributed over the entire cut surface. The development of a suberin 
layer appears to be more strongly influenced by the specific cell types present at any 
particular site on the cut surface than by chemical treatment. The data indicate that 
the amount of suberization was no greater on the blossom or stolon ends of the 
tuber than in the medullary region. The washing action of a water stream directed 
onto the cut surface for a period of three hours did not leach away any substances 
which might accumulate on the cut surface that are essential to suberization and peri- 
derm initiation. The time of 9 of periclinal walls was not noticably affected 
by any of the treatments studied. Considerable variability was found to exist between 
tubers from the same hill with regard to the date of periderm initiation. The depletion 
of starch observed in the cells directly below the cut surface was undoubtedly due to 
to increased respiration associated with the injury response and the energy required 
in the healing processes. 
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MAGOON, M. L., R. W. HOUGAS AND D.C. COOPER 


CYTOLOGICAL STUDIES OF DIPLOID SOLANUMS, SECTION TUB- 
ERARIU 

NMeloaie is regular in a majority of the microsporocytes in a number of clones of 
15 diploid species and 30 diploid species hybrids. Meiotic irregularities such as the 
presence of univalents, quadrivalents, chromatin bridges and fragments, formation of 
restitution nuclei, laggards, micronuclei and other irregularities are extant in a small 
percentage of pollen mother cells. The occurrence of occasional quadrivaients in only 
certain clones of some species and species hybrids suggests the existence of some 
structural differences between certain chromosomes. This suggestion is further 
strengthened by the occurrence of chromatin bridges and fragments resulting from 
inversion heterozygosity and delayed separation of certain bivalents. The presence of 
univalents may be due to segmental or genetic differences between homologous 
chromosomes as well as to other factors and cannot be entirely explained as being 
due to precocious separation of “ap bivalents. However, the fact that the maximum 
possible number of bivalents (12) are realized in a large number of the microspor- 
ocytes suggests that such sreuanenanl differences cannot be very extensive. An unusual 
type of nucleolus formation occurs in certain species and hybrids. The frequency of 
various types of secondary groupings is variable. It is pointed out that cytologically 


detectable differences may have also contributed to species differentiation in this 
section. 


MURPHY, HUGH J... AND MICHAEL GOVEN 


EFFECT OF NITROGEN AND POTASH FERTILIZATION ON YIELD 
AND QUALITY OF POTATOES IN MAINE 
Considerable improvement in economic yields and internal quality of Maine 
potatoes is possible by manipulation of nitrogen and potash fertilization. 
Studies conducted on the effect of source of potash on yield and quality 
1930, indicate a differential varietal response to source of potash. 
that with our present methods of growing potatoes, 


since 
Recent tests indicate 
we can obtain better quality by 


choosing the proper rate of potash than can be obtained by using the sulfate form 


of potash. 

Although potato chippers have always advocated the use of sulfate of potash to 
produce higher dry matter and subsequently higher recovery of finished product, 
recent information indicates that sulfate of potash produces darker colored chips 
than does potassium chloride. If chip color is the most important criteria for potatoes 
used for chips, the use of sulfate of potash as a source of potash for potatoes grown 
for chipping may be undesirable. 


WVVYHRE, DONALD L. 
WATER-FURROW IRRIGATION OF POTATOES 


\ water-furrow irrigation experiment was carried out on Bladen loamy fine 
sand at Hastings, Florida in 1955, 1956, 1957 and 1958. Sebago potatoes were planted 
in three sixteen-row beds, A V-shaped furrow separated and bordered each bed. All 
four of these furrows were used for drainage and two of them for irrigation. Different 
levels of soil moisture were obtained by running artesian water through the furrows 
and maintaining the height of water with dikes. Water moved downward and later- 
ally from the irrigation furrow to give a moisture gradient across each sixteen-row 
bed. Measurements were made for soil moisture content, tension and water table 
location. 

The soil moisture content on an oven-dry basis fluctuated with rainfall but varied 
from six per cent in rows near drainage furrows to fifteen per cent in rows near 
irrigation furrows. 

Maximum yield of potatoes was obtained by maintaining the water table approxi- 
mately two feet below the seed, a soil moisture content of eight to twelve per cent 
and a soil moisture tension of .1 to .3 atmosphere in the top six inches of the ridged 
row. 


VNIEDERHAUSER, JOHN’ KEITH GRAHAM AND SEBASTIAN 

ROMERO 

RELATIONSHIP BETWEEN RACE AND SEXUAL COMPATIBILITY 

GROUPS IN PHTOPHTHORA INFESTANS ; 
Sixteen races of P. infestans have been isolated in Mexico. These represent all of 

the races possible to identify by the international system. 104 cultures, identified as to 
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race, were paired with cultures of known sexual compatibility, and 36 per cent fell 
in one compatibility group and 64 per cent in the other. There was no correlation 
between sexual compatibility type and race. 


O'KEEFE, R. B. 


POTATO PRODUCTION IN DRYLAND ROTATION IN WESTERN 
NEBRASKA THROUGHOUT A TWENTY-FIVE-YEAR PERIOD 


One of the major objectives of this rotation study was to establish the best 
dryland rotation practices with respect to the production of potatoes. The amount 
and depth of soil moisture stored at planting time and the amount and distribution 
of seasonal rainfall were by far the most important factors affecting potato yields 
and quality. Highest yields were obtained when the sagt was filled to field carrying 
capacity to a depth of 5 feet at planting time followed by 2 to 3 inches of effective 
rainfall in August or September 

Cropping sequence had less effect on total yields than did the amount and 
distribution of soil moisture and rainfall. Lower yields were produced when potatoes 
followed corn than after small grain. Highest yields were produced on summer 
fallowed ground. The previous crop had little effect on the prevalence 
other tuber defects. 

Length of rotation had little effect on yields and quality of potatoes, but viclds 
from 5-year rotations tended to be higher than for 3-year rotations 


O'KEEFE, R. B.,. AND THEODORE JORGENSEN 


DEVELOPMENT AND USE OF AN OPTICAL PLANIMETER TO 
MEASURE LEAF AREAS OF POTATO PLANTS 

For measuring leaf areas of many potato plants the basic design of an optical 
planimeter developed by Dr. Edward FE. Miller, et. a/, of the University of Wisconsin 
(Plant Physiology, 31:6 Nov. 1956) was modified as follows: The light source is a 
separate unit, located at a set distance from the planimeter. This permitted the number 
of lenses involved in the optical system to be reduced from four to one. This partially 
overcame inherent problems related to lack of uniformity of light intensity over the 
Fresnel lense surface. Leaf samples are placed between two ‘as of plate glass and 
exposed, in the instrument, to a uniform light source. +~ amount of light not 
obstructed by the sample is focused on a photo-electric cell by means of plastic high 
aperture Fresnel lense. The leaf area of the sample is indirectly proportional to the 
light absorbed by the cell, measured in microamperes 

Leaf area of six varieties of potatoes were measured at successive periods during 
the growing season in 1957. The varieties differed greatly in their patterns of leaf 
area increase. Tuber production curves either followed the leaf area increase curves 
or were inversely proportional to them, depending upon variety, which indicates that 
the relationship between vegetative growth and tuberization varies depending upon 
variety 


O'KEEFE, R. B.. AND H. O. WERNER 


PRELIMINARY REPORT ON PHYSIOLOGICAL AND GENETIC 
STUDIES OF HEAT RESISTANCE IN SOLANUM TUBEROSUM 

In field studies, varieties differed greatly in physiological responses to high 
temperature or lack of soil moisture and in the extent and nature of tissue destruction. 
The response with plants of various selections ranged from rapid and complete wilting 
(with severe permanent damage) to slow and only partial wilting (with slight 
damage). In heat machine tests (116°F., 60 per cent RH, 5 hrs.) direct correlations 
were found to occur: between severity of wilting and extent of tissue destruction; 
between tissue destruction and plant height and magnitude of secondary (lateral) 
plant growth (after the heat test). Tuber production was inversely proportional to 
the extent of tissue destruction and secondary growth of plant tops. It has not yet 
heen possible to determine specific associations between leaf size and/or total leaf 
area or leaf-stem ratio and extent of tissue destruction. The critical temperature 
tolerance of various clones has been slightly lower with original seedling plants than 
with those grown from tubers but the nature of the physiological responses and 
morphological differences were the same. The critical temperature was the maximum 
temperature which plants can withstand without suffering direct heat injury. 

The indicates of the nature of the heritability of heat resistance, determined 
with seedling progenies by heat machine tests, were the following: (1) The mean 
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level of resistance in progenies from highly heat resisting sorts by susceptible parents 
exceeded those of selfed progenies of susceptible parents. (2) Mean levels of resistance 
of progenies of first generation inbreds were comparable whether the parent was resis- 
tant or susceptible. (3) Mean levels of resistance of second generation inbred progenies 
of susceptible and heat resistant parents indicated that selections for degree of resis- 
tance is possible. (4) The mean level of resistance of progenies of crosses between 
highly heat resistant parents (either heterozygous or inbred ) anneated that of selfed 
progenies of either of the parents ; which may be an expression of the effect of hybrid 
vigor on heat resistance. (5) The mean level of resistance of progenies of inbred 
crosses of heat susceptible by resistant parents, was greater than that of heterozygous 
susceptible by resistant parents. 

The above indications support the hypothe sis that is is possible to select for heat 
resistance in Solanum tuberosum and resistance can be improved by inbreeding 
iollowed by hybridization. However, more intensive genetic studies must be made 
before definite conclusions can be drawn. 


O'KEEFE, R. B, AND H. O. WERNER 
APPARENT ERADICATION OF BACTERIAL RING ROT FROM SEED 
STOCKS OF A POTATO BREEDING PROGRAM 

Serious infection of bacterial ring rot was first discovered in the seed stocks 
of five advanced and early selections of the Nebraska program in early September 
of 1953. The source of initial infection could not be determined. Apparently failure 
to detect the presence of the disease earlier was due to lack of plant symptoms due 
to the early maturation of the vines in the dryland foundation flelds because of the 
late summer depletion of soil moisture combined in a few seasons with early killing 
of vines by frost. 

The customary method of disposing of all stocks of potatoes, cleaning up the 
equipment and premises and starting over with clean stock was impractical becaus« 
seed stocks of hundreds of the special breeding clones were not available outside of 
the Nebraska program. To salvage disease-free-seed stocks from these a comprehensive 
sanitary management regime was inaugurated at once and has been continued 
without relaxation during the past 5 years. 

Disease-free tubers of advance lines were isolated by a comprehensive Gram 
stain stem indexing program. The major steps to guard against spread of infection 
by aseptic harvesting practices involved chiefly: thorough cleaning and disinfection 
ot all equipment; frequent drenching of the potato digger by spraying with copper 
sulfate or formaldehyde; reduction of tuber handling by means of a custom-built 
harvester which delivers tubers directly into clean bushel baskets, and thorough 
disinfection and policing of storage facilities. Similar precautions have been used with 
the grading machine. Foundation seed tubers of all selections or clones have annually 
been observed ged an ultra-violet light. Frequent checks of stem or tuber smears 
have been made by the Gram stain. Another precaution has been the avoidance of 
inclusion of any selections or varieties “resistant” to bacterial ring rot for fear that 
such lines may carry the bacteria without showing symptoms thus endangering other 
tocks by serving as a source of infection spread via the equipment 

To assure plant life of sufficient length in dryland potato plants to permit 
appearance of ring rot symptoms, a more favorable soil moisture situation is assured 
by increasing planting distances to provide almost double the area per plant. 

In spite of this vigilant program infection was discovered in thirteen other lines 
in 1954 and in three others in 1955, but since September, 1955, and thus far in 1958, 
no infected plants or tubers have been found in any of the more than 1,000 clones 
in the program. 


OSHIMA, NAGAYOSHI, AND CLARK H. LIVINGSTON 
STUDIES ON THE CULTURE OF POTATO-EYE TISSUES 


Methods of growing potato-eye tissues in culture in order to treat them with 
chemical virus inactivation agents are presently under study. The effects of various 
plant growth regulators on the growth and development of potato-eye tissues in 
culture were studied. With the varieties, Red McClure, Russet Burbank and S-1956, 
the number of stems which develop per eye and the degree of elongation of the stem 
were both greatly increased by the addition of gibberellic acid at 100 ppm to the 
White’s media. The addition of 1-naphthaleneacetic acid at 0.1 ppm did not increase 
stem growth. The elongation of stems from S-1956 eye tissues was slightly increased 
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by the addition of kinetin at 1 ppm to a medium which had also been enriched with 
gibberellic acid. In Red McClure, however, there was little or no difference in stem 
elongation due to the addition of kinetin. 

The effects of several concentrations of gibberellic acid on the growth of potato- 
eye tissues in culture were also studied. In Red McClure, a greater number of stems 
was produced by eye tissues growing on media containing gibberellic acid at levels 
of 25 and 50 ppm than at 100 ppm. Stem elongation, however, was most marked at 
100 ppm. In contrast with Red McClure, Russet Burbank eye tissues grown in 
culture had the highest stem number at 100 ppm but stem elongation was greater at 
25 and 50 ppm 

Stem tips of both Red McClure and Russet Burbank, obtained from cultured 
eye tissues, were subcultured on modified White's media with gibberellic acid at 50 
ppm and increased (10X) concentration of phosphate (NaH2PO,, 143 mg per liter). 
rhe stem tip subculture continued to elongate, but root initiation was poor. Increased 
root initiation resulted when small pieces of the leaflet tissue of S-41956 were 
inserted into the media adjacent to the subcultured tissue 


PELOQUIN, S. J... AND R. W. HOUGAS 


THE USE OF DECAPITATION IN INTERSPECIFIC HYBRIDIZA- 
TION IN SOLANUM 


\ comparison of fruit set and seed production was made between plants growing 
the field and “decapitants” from these plants. Forty stems, with about four large 
leaves each, were taken from field-grown Katahdin plants at the time the first 
blossom opened. These “decapitants” were placed in the greenhouse in milk bottles 
containing tap water or nutrient solution. Approximately 500 pollinations using 5S 
phureja (P.1. 225072) or WRF 234.2 [S. phureja hybrid (P.1. 195198 x P.I. 195191) ] 
as the male parent were made during a 1l-week period. During this same period 
approximately equal numbers of similar pollinations were made on Katahdin plants 
growing in the field 
Only 10 seeds with embryos were obtained from the plants in the field in contrast 
to 157 seeds obtained irom the “decapitants” in the greenhouse. Similar results from 
only 10 to 20 pollinations were obtained from other interspecific matings. Decapitation 
thus appears to be a very simple and useful tool for increasing the number of offspring 
following certain interspecific matings 


SHARK, A. I 


A COMPARISON OF MICROSPOROGENESIS IN FERTILE AND 
STERILE POTATO VARIETIES 


Flower development and the morphology of microsporogenesis were studied in 
Katahdin, a pollen-fertile potato variety; Sebago, a partially pollen-fertile variety; 
and B 595-76, a pollen-sterile selection 

lhe sporogenous tissue appears in the anthers at an early stage and is recognized 
as a horseshoe-shaped area very clearly marked off from the surrounding tissu 
Palisade-type tapetal cells are found on the outside of the area. On the inside of the 
sporogenous tissue are found large vaculated cells that form the inner tapetum. 

During microsporogenesis in Katahdin, the cells of the inner and outer tapetal 
layers are multinucleate and filled with cytoplasm. Vacuoles are found in the cells 
of the inner tapetum. The pollen mother cells remain distended with protoplasm and 
stain lightly 

Many of the inner tapetal cells of Sebago are slightly plasmolyzed before micro 
sporogensis. The outer tapetal layer and microsporocytes are not visibly affected 

Microsporogenesis in B 595-76 is characterized by the plasmolyzed, dark-staining 
cytoplasm of the pollen mother cells and by the plasmolyzed appearance of the large 
cells that make up the inner tapetum. Plasmolysis does not prevent meiosis, but the 
microspores produced are large, fragile, and probably non-viable. 

It is postulated that a nutritional deficiency caused by high temperature that 
affects both the cells of the inner tapetum and the pollen mother cells exists within 
the anthers of B 595-76 and Sebago. The difference in degree of plasmolysis in the 
pollen mother cells of the two varieties could result in complete pollen sterility in 
B 595-76 and a very low pollen fertility in Sebago. 
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SHANDS, W. A., AND G. W. SIMPSON 


CHARACTERISTICS OF APHID-POPULATION GROWTH ON POTA- 
TOES IN NORTHEASTERN MAINE 

In northeastern Maine the average overall aphid population trend on potato 
plants is represented by a Sigmoid curve, the peak of which is reached about August 
20, At this peak, the average number of apterous forms of the four species during 
the last 15 years has ranged from 61 to 2,700 per plant by the 3-leaf method of 
count, the population seldom if ever being limited by density-dependent factors. The 
rapidity of decline after the peak has varied greatly from year to year. The phenomena 
recognized as characteristic of aphid population growth on potatoes are represented 
by several points or measurable intervals between points on the upward swing of 
this Sigmoid curve. Each is described and the range in dates or duration given. 
All these characteristics appear to depend fundamentally upon the tendency of the 
apterae to move to unpopulated plants early in the summer, and to the less densely 
populated parts of plants later. Lateral movements appear to be of greatest early- 
season importance and vertical ones later, Population growth early in the season is 
expressed more meaningfully by the per cent of plants infested than by the number 
of aphids per plant, but better by the latter method once all of the potato plants 
become infested. Although there are limitations to its use, knowledge of these growth 
characteristics has been beneficial in obtaining adequate aphid control from fewer 
applications of insecticides and at reduced cost. 


SMITH, ORA 


EFFECTS OF POST-HARVEST CHEMICAL TREATMENT OF POTA- 
TOES ON THE BROWNING REACTION OF CHIPS 

Freshly harvested tubers as well as those stored at 40°, 50° and 75°F. for six 
months were treated with SOs gas, and dipped in solutions of sodium bisulfite 
Chemical changes in the tubers, especially reducing sugar content, were determined 
at intervals and the potatoes were processed into chips. Potatoes which had been 
stored under conditions which prevented reducing sugar accumulation before treat- 
ment with chemicals, accumulated sugars very slowly when placed at 40°. Chips made 
irom these potatoes were very light colored compared with the untreated tubers. 

Potatoes which had been stored under conditions that resulted in reducing 
sugar before chemical treatment were greatly retarded in the disappearance of 
reducing sugars at 75°F. as compared with those tubers which had not been treated. 
Chips from these treated potatoes also consistently were of darker color than were 


those from untreated tubers 


SMITH, ORA 
EFFECTS OF TEMPERATURE AND GAS STORAG= ON SOUTHERN- 
GROWN POTATOES FOR CHIPS 

Effects of temperature, both constant and fluctuating, and effects of increased 
amounts of carbon dioxide and oxygen in the storage atmosphere on the color of 
potato chips were studied. Sebago tubers were stored up to 3 weeks at temperatures 
ranging from 35° to 100°F. Regardless of storage temperature, potatoes produced 
darker chips after storage than those made into chins just after harvest. Storage 
lower than 50°F. results in the early appearance of dark chips although 35° is slightly 
better than 40° for delaying this dark color. 

Storage of potatoes up to 17 days in atmospheres high in oxygen and particularly 
those high in carbon dioxide at several temperatures resulted in chips of lighter 
color than those stored in air. 


SPARKS, WALTER C. 
EFFECT OF HIGH TEMPERATURES ON INTERNAL BLACKENING 
OF POTATO TUBERS TREATED WITH SPROUT INHIBITORS AND 
GAMMA RAYS 

A temperature of 100°F. for a »eriod of about 36 hours caused internal blacken- 
ing to appear in tubers which had been irradiated and tubers treated with various 
sprout inhibitors. The higher the total irradiation dosage, the darker the tuber. The 
low irradiation treatments (5 and 10 thousand reps) became hollow in the center 
but the flesh did not become darkened. Tubers from plants sprayed with Maleic 
hydrazide did not become black. Tubers treated with CIPC and MENA became 
brownish 
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STEVENSON, F. J.. AND C. E. CUNNINGHAM 
POTATO CHIP RESEARCH (RED DOT FOODS ,INC.) 


[he major objectives of the Red Dot Research Program are to study chip 
quality and breed new varieties of potatoes superior to the present sorts. Since Red 
Dot grows about 2,500 acres ot potatoes to process, characters, in addition to chip 
quality, such as season of maturity, yield, percentage of solids, tuber shape, depth 
ot eye, keeping quality, ability to recondition after cold storage, as well as resistance 
to the most troublesome diseases are also emphasized. The effects on chip quality 
of cultural, handling and storage practices are investigated. 


SAWYER, R. L., AND GEORGE COLLIN 
BLACK SPOT OF POTATOES ON LONG ISLAND 

Black spot of potatoes is a problem to some extent every year on Long Island. 
This paper summarizes the research on this problem at the Long Island Vegetable 
Research Farm in the past 5 years. It deals with the effect of cultural conditions in 
the field which influences black spot, the resistance or susceptibility of new varieties, 
and the effect of forced air ventilation in storage. 


WARE, L. M., AND W. A. JOHNSON 


CERTAIN RELATIONSHIPS BETWEEN FERTILIZER TREATMENTS 
AND THE N, P, K, AND TOTAL SOLIDS CONTENTS OF POTATOES 

Data are from a larger study on effects of divided applications of N, P, and Kk 
fertilizers on yield, grade, and quality of tubers. The crop responded markedly to 
divided applications. There was no significant difference in the potash, total nitrogen, 
or total solid contents of potatoes fertilized with 2,000 pounds per acre of a 6-8-8 
fertilizer when all, three-fourths or one-half, were applied at planting time. When, 
however, one-half of the complete fertilizer was applied at planting time and only 
nitrogen (60 pounds) added as a side application, the nitrogen content of tubers 
was significantly increased and the potash and total solid contents were significantly 
decreased. With the application of 60 pounds nitrogen and 80 pounds potash (K.O) 
as a side dressing, the nitrogen, potash, and total solid contents of tubers were 
essentially the same as when the full amount of complete fertilizer was applied at 
planting time. Phosphorus content of tubers was reduced significantly by dividing 
the complete fertilizer application. Yields were doubled by dividing the 2,000-pound 
fertilizer rate into two equal applications 


WEBB, R. E. AND E. S. SCHULTZ 
ON THE NATURE OF RESISTANCE TO THE POTATO LEAFROLL 
VIRUS 

E xperimental studies in the greenhouse and under field conditions over a 3-year 
period indicated 3 types of resistance to infection with the leafroll virus in the potato. 
\phid counts in greenhouse-forced colonization tests and natural infestation experi- 
ments in the field with potato selections and varieties indicate that one type of 
leafroll resistance is due to plant resistance to colonization by Mysus persicae Sulz 
and to a lesser extent by Aphis rhamni Patch. This type of resistance is shown bs 
potato selection B 2834-3. A second type of resistance to leafroll infection in potz.co 
appears to be closely associated with prevailing temperatures. The selection X 927-3 
is virtually immune to infection at 22°C. and below, even under heavy colonization 
of infective M. persicae. However, at 27°C. and above, under experimental conditions, 
this selection is susceptible to infection and reacts violently 10-14 days after inoculation 
by suddenly wilting and subsequently dying. A third type of resistance is shown 
by potato selections B 579-3 and others. Only a small pe reentage of inoculated plants 
of these selections become infected under heavy populations of infective M. persicae 
over a temperature range of 20°C. to 28°C. 


WEBB, R. E. AND E. S. SCHULZ 
TUBER NET NECROSIS IN RELATION TO THE TIME OF INFEC- 
TION WITH THE POTATO LEAFROLL VIRUS 

The development of tuber leafroll net necrosis in relation to the time of tuber 
infection with the virus was studied in Maine under field conditions for a 3-year 
period. Plants of the susceptible variety, Green Mountain, were inoculated with 
veruliferous aphids, Wysus persicae Sulz., under large insect-proof cages at 10-day 
intervals beginning shortly after plant emergence. The aphids were allowed a 3-day 
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feeding period, then killed, and the cages removed. Tuber samples were harvested 
at each date of inoculation and 14 days afterward to determine the date of tuber 
formation and rate of development. All tubers in the experiments were harvested 
about September 15. The incidence of tuber net necrosis was very low for the early 
inoculations, but generally increased gradually during early July and rapidly during 
late July and early August. There was a gradual decline in the incidence of tuber 
net necrosis from mid-August until harvest in mid-September. The rate of tuber 
growth showed a similar decline during this late-season period. The period of 
maximum expression of tuber net necrosis varied from year to year but coincided 
very closely with the period of most rapid tuber growth which, in these tests, 
occurred from early to mid-August. Tests during 1 season indicated no significant 
differences in the incidence of tuber net necrosis induced by each of 4 leafroll virus 
strains in the variety Green Mountain. 


WERNER, H. O. 
EXTENT OF ROOT GROWTH OF POTATO PLANTS 

With several varieties differing in vegetative characteristics, root production 
data were acquired from plants growing in long plastic tubes. Of the total roots 
recovered after washing away the soil, the percentages of dry weight of roots 
recovered from the seven successive 300 cm. sections of the first 2.1 meters were 
respectively : 53, 18.9, 12.8, 6.6, 4.5, 2.2 and 1.4 per cent with the remaining 1.5 per cent 
from 2.1 to 3.0 meters from the stem. Differences in root growth were associated 
with differences in vegetative size. 

With another group of plants, a study was made under field conditions of the 
water procurement chacteristics of plants of six varieties when the only moisture 
available was that in soil at planting time (field carrying capacity), the entire 
experimental area having been covered with roofing felt to shed rainfall. Under 
these conditions the mean percentages of total water used by the plants of all varieties 
from various depths was 0 to 6”, 27.9 per cent; 6-12”, 14.6 per cent; 2nd ft., 23.4 
per cent; 3rd ft., 18.3 per cent; 4th ft., 14.6 per cent; 5th ft., 1.2 per cent. Varieties 


differed relatively little in roots and depth of water removal prior to August 24. 
After that differences in depth of penetration and amount of water removed were 
proportional to the extent of retention of healthy green leaves, 


WERNER, H. O. 


INTER-RELATIONSHIP OF VARIETY, CULTURE, PLACE AND 
STORAGE ON CHIP QUALITY 


Midwinter chip making tests were conducted with tubers of 18 varieties grown 
in 3 irrigated and 3 dryland trials in western Nebraska, after three intervals of warm 
storage. Another set was grown in 4 central and eastern Nebraska early crop trials. 
A number of other lots grown on dryland were checked before chilling and after 
two intervals of reconstitution. 

Data based on the chip color estimates by five observers reveal great differences 
in color and degree of acceptability due to variety, but difference due to production 
conditions (trial location) were still greater. Consideration was also given to the 
very great differences between varieties in degree of grayness of raw slices permitted 
to dry under room conditions. 


WILKENS, WALTER F. 


THE EFFECT OF GIBBERELLINS ON PRODUCTION OF THE RUS- 
SET BURBANK yee 


Concentrations of .01, .1, 1, 10, and 100 ppm gibberellins were applied as foliar 
sprays at the pre-bloom, full- _—, and post-bloom stages of growth. The yield 
f No. 1 potatoes was reduced by the 100-ppm treatment at the full-bloom stage, but 
total yield was unaffected. Total yield and yield of U.S. No. 1’s was not affected 
by the other treatments at anv stage of application. 

Applications of 10 and 100 ppm to seed pieces promoted earlier emergence and 
a greater number of stems. Elongated, chlorotic plants resulted from the 100 ppm 
treatment, whereas 10 ppm resulted in slight elongation without chlorosis. Concentra- 
tions of 1 ppm and lower had no effect on emergence and number of stems. The tubers 
were too immature when harvested to give reliable yield data. 

Earlier emergence may increase yields by overcoming the effects of soil-borne 
organisms, detrimental to the seedpiece and emerging shoot. 
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NEWS AND REVIEWS 
SIX PROCESSORS TO MAKE POTATO FLAKES THIS FALL 


A total of six manufacturers twice the number in production last 
year expect to convert more than 4 million bushels of this fall's potato 
crop into potato flakes, a new dehydrated mashed potato product developed 
through research by the U. S. Department of Agriculture. 

Three new processing plants for potato flakes have recently begun 
operations or are ready to start at Bakersfield, Calif., Island Falls, Maine, 
and Wayland, N. Y. Three additional plants began production last year 
at Idaho Falls; Hartland, Maine, and Ontario, Oreg. 

Several other factories for making potato flakes are under construction 
in Idaho, Michigan, and North Dakota. Canadian and European concerns 
are also considering manufacture of the new product. Potato-flake plants 
are already being built at Munich, Germany, and Gmuend, Austria. 

The process for making potato flakes was developed by James Cording, 
Jr., and Miles J. Willard, Jr., under the direction of Roderick K. Eskew, 
in the laboratories of the Eastern Utilization Research and Development 
Division of USDA’s Agricultural Research Service at Philadelphia. Pa. 
Public-service patents on the process are held by the Secretary of Agri- 
culture, and licenses to use them in the United States are available without 
charge 

lo make potato flakes, fresh mashed potatoes are applied to the surface 
of a heated drum, where they are dried in a few seconds and removed 
in a parchment-like sheet, which is then broken into flakes and packaged. 
By simply adding hot water or milk to the flakes, plus butter and salt 
as desired, the consumer can quickly convert them back into fluffy mashed 
potatoes that equal fresh mashed potatoes in taste and texture. 

Research on this process by the ARS Eastern Division has made it 
possible to produce high-quality flakes from a wide variety of potatoes 
grown in different parts of the country. 

\ special, low-temperature precooking step permits the use of many 
low-solids varieties of potatoes in manufacturing this product. ARS re- 
searchers have recently found that cooling the potatoes after precooking 
makes the process even more widely adaptable, so that it’s now possible 
to produce excellent potato flakes from potatoes with a solids content as 
low as 17 per cent. The cooling step also results in smaller sized flakes 
which means a greater weight of flakes can be put in each package. 


POTATO IMPORT REGULATION ISSUED 

A regulation which specifies minimum grade and size requirements 
applicable to Irish potatoes imported into the United States was issued 
recently by the U. S. Department of Agriculture. A similar regulation on 
potato imports was in effect last season. The regulations will be effective 
from Oct. 13, 1958, through July 15, 1959. (The import regulations are 
authorized by Section 608e of the Agricultural Marketing Agreement Act 
of 1937, as amended). 

The importation of round white or red skin varieties is limited to 
the U. S. No. 1, or better grade, 24% inches minimum diameter and 4 
inches maximum diameter. Long variety potatoes, such as the Russet 
Surbank variety, must meet the requirements of the U. S. No. 2, or better 
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grade, 2 inches minimum diameter or 4 ounces minimum weight, Size A, 
and may be “not more than slightly skinned.” In addition, all imported 
potatoes have to be generally “fairly clean.” The regulation does not restrict 
importation of certified seed potatoes. Also, any lot not in excess of 500 
pounds of potatoes may be imprted without regard to the regulation. 

Most of the potatoes imported into the United States come from 
Canada. The Canadian Fruit and Vegetable Inspection Service is designated 
by the U. S. Department of Agriculture as an authorized inspection agency 
for shipments of Canadian potatoes. The Canadian potato standards may 
be used on the same basis as comparable United States grade standards, 
except that tolerances for size as specified in the United States standards 
may be used. 

STUDY COMPARES COSTS OF COMMERCIAL PEELING OF 
POTATOES BY TWO METHODS 

In commercial peeling of potatoes the lye method is more economical 
than the abrasive method in an efficiently operating plant with a capacity 
of 3,000 pounds per hour, according to a study published by the U.S. 
Department of Agriculture. This is true except when the price of raw 
potatoes is extremely low. 

Differences in fixed, operating, and labor costs were fairly wide among 
nine plants studied by the Marketing Research Division of USDA's Agri- 
cultural Marketing Service. Many of these differences were due to the use 
of equipment within the plants. Both the number of hours the equipment 
was used and the rate of production varied widely from plant to plant, 
the marketing researchers found. Level of equipment utilization was gener- 
ally low , 

Cost of producing peeled potatoes by the lye and the abrasive methods 
differed primarily because of variations in the costs of the equipment in 
the peeling line, the costs of operating that equipment, peeling waste, and 
the amount of hand trimming required. 

\t a production rate of 2,000 30-pound bags a month, the report 
shows it would be more economical to peel by the lye method if the cost 
for raw potatoes was 1.5 cents a pound or more. About a third of the 
abrasive peeling plants surveyed produce enough peeled potatoes to justify 
using the lve method if the average cost of raw potatoes is 1 cent a pound. 

\ free copy of the report, “Costs of Peeling Potatoes by Ive and 
Abrasive Methods.” Marketing Research Report No. 255, may be obtained 
from the Office of Information, U.S. Department of Agriculture, Wash- 
ington 25, D.C. 

NORTHEASTERN WEED CONTROL CONFERENCE 

The Thirteenth Annual Meeting of the Northeastern Weed Control 
Conference will be held January 7, 8, and 9, 1959, at the Hotel New 
Yorker in New York City. 

The Northeastern Weed Control Conference is of interest to those 
concerned with the various phases of weed and brush control. Representa- 
tives from research in college, industry, and government; extension 
workers; nurserymen; and public health and public utility workers will 
be present to hear papers on many aspects of weed and brush control. 
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Converts to a forage 
chopper or stalk shredder 
with hammer 


or knife attachments 


~ 


The Speedy Vine Beater is fast — weighs 
from 450 to 850 pounds less than other 
machines. This means you can use a 
smaller tractor — get through a field 
faster —turn in smaller areas at row ends. 


Does a thorough job — The Speedy Vine 
Beater puts a double row of hammers 
over the row where vines are heaviest. 
Hammers have hardened cutting tips, 
rotate at 1200 R.P.M. Coil chain or 
metal-studded flails get all the vines in 
furrows and row-hill sides. Hammers and 
Hails are adjustable to row width, furrow 


Get complete information 
on the 
Speedy Vine Beater! 


MAIL THE COUPON NOW 


let a Speedy Vine Beater 
help you save money by 
helping you harvest faster 
and easier this year. 


Name 


Address 


FASTER, EASIER HARVESTING . . . A 
SPEEDY 
VINE BEATER 


cleans over the row, in the furrow 
and on row sides to make harvesting easier 


depth. Give you a clean field for harvest- 
ing .. . no matter how tough the vines. 


Economical and long-lasting — The 
Speedy Vine Beater costs just $650.00. 
Designed to give steady, rugged service 
year after year. Two-part hammer “gives” 
when hammer hits rock — rarely breaks. 
Upper half is permanent and seldom 
needs replacing. Lower half is tough, 
abrasive-resistant steel. Hammers give 
long service, but when worn out ONLY 
THE LOWER HALF needs replacement. 
Cuts repair costs in half. 


SPEEDY MANUFACTURING COMPANY 


OELWEIN, IOWA 


Please send me complete information on the 
Speedy Vine Beater. 
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This ORTHO 


extra costs 


you nothing 


Your ORTHO Fieldman is always on call when you buy the ORTHO Crop 
Protection program. Because that’s part of his job, too. 

ORTHO Fieldmen are specialists on crop conditions in your area — trained 
to name the trouble and prescribe the remedy. And you don’t pay a penny 
extra for this service! 

Care like this has increased yields, brought better prices for thousands ol 
ORTHO customers. Check with your Fieldman now and let him help you to 
higher profits this year! Remember, bigger profits for you is our business. 


CALIFORNIA SPRAY-CHEMICAL CORP. 
A SUBSIDIARY OF CALIFORNIA CHEMICAL CO. 
Richmond, Calif., Washington, D. C. . 


™ ORTHO REG. U.S. PAT. OFF “Helping The World Grow Better’ 


“LOCKWOOD” 


@ A Symbol of Service!! 
@ A Sign of Quality!! 


LOCKWOOD’S SIZER-CUTTER 
HAS THE MOST FEATURES. 


@ Sizes and cuts seed in one operation. 


e Cuts up to 50 bags per hour with labor 
of 2-3 men. 
e@ Lowest priced cutter of its kind. MODEL NO. 6-SBC 
-— Manufacturers of a Complete Line of Potato and Onion Machinery —— 
At: Factory At: 
upert, Idaho Antigo, 
Hereford, Texas LOC KWOOD GRADERS Wash. 
Gilcrest, Colorado astings, Florida 
Tulelake, California GERING, NEBR. Six Lakes, Mich. 


Grank Forks, N. D. (HOME OFFICE) Bakers Field, Calif. 
Monte Vista, Colo. Presque Isle, Maine 


DEALERS IN PRINCIPAL POTATO AREAS - 


| 
MECHANICALLY CUT POTATO SEED IS BETTER 
| 
| 
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University Microfilms 
$13 North lst St 


Ann Arbor Wichigar 


out of 


a rich heritage of years Geigy 


come MORE EFFECTIVE 


PESTICIDES 
m from Geigy Research 


For 200 years, the name of Geigy 
has stood for quality in the dyestuffs 
trade. More recently, Geigy research 
has also brought renown in the 

field of pesticides. 


Research in the field of moth damage 
prevention resulted in “Mitin” durable 
mothproofing. Then came the discovery 

of DDT insecticides, which won a 
Nobel Prize for Dr. Paul Miiller and 
revolutionized the pest control industry. 


Geigy scientists will go on blazing new 
trails. Research and development 
programs, and facilities are constantly 
being expanded —new ideas and new 
concepts continually tested. From 
Geigy Research, the future will 
continue to bring still more effective 
pesticides —for the benefit of all. 


PRODUCTS FROM GEIGY RESEARCH 


J 
ORIGINATORS OF DOT INSECTICIDES Geiny 


Marketed in U.S. 


MITIN®— Durable moth 
proofing agent 

DDT INSECTICIDES — 
Unrivaiied for compat 
ibility and range of 
application 


CHLOROBENZILATE — 
Safe, effective miticide 


DIAZINON—Long resid- 
ual, organic phosphate 
insecticide 


SEQUESTRENE © 
inow CHELATES — 
Water soluble 
available iron 

138 Fe 

330 Fe 


SIMAZINE® — Pre. 
emergence herbicide 
for industrial weed con- 
trol a selective use 
on corn. 


Not Marketed in U. S. 


TOMORIN® — Anti-coag- 
ulant rodenticide 

— 

Insect repellent 


ISOLAN® 

A carbamate aphicide 
PYROLAN® — A carba 
mate insecticide. 
DIMETILAN™ ™ — Car- 
bamate for resistant 
flies. 

MESULFAN® 
Fungicide. 
PHENSULFAN™ 
Fungicide 


PHENCAPTON™ 
Organic phosphate 
acaricide. 


TRIAZINE HERBICIDES 
UNDER DEVELOPMENT 
Atrazine?.™. 
Trietazine¥-™-. 


Heptazine™-™ 
Chlorazine?.™. 


GEIGY AGRICULTURAL CHEMICALS 


Division of Geigy Chemical Corporation + Saw Mill River Road, Ardsley, New York 
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